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KEY 

TO 
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ntACnCAL inrAMP T.lag 
ARxictJi 55. (p. 15.) 
Br. (11.) 2x36+5x5x1-5=127. 

(12.) 5x35x3-IOx^x2S+27xO=-600. 

(13.) 7x58+(5-4)x(l-0)«26S. 

,, . . 6x25 , 6—5 

(14.) -^xl J-+27X86X0=86J. 

(15.) 8V4+2x6/v/^xg+5iri)=54. 
(16.) 6V(364-0)+3x5x4(36-25)=696. 

(17.) 8X36X5 + ^(16-V(2x6x44-16)-8X0. 
542. 

(18.) HEHi_V5x5-j-W4+l_ 



Bx. (6.) =8ae. 
(7.) =35aic. 
(80 =14y. 



ADDinON. 
Abt. 59. (p. 17.) 



Ex. (9.) =>207m. 
(10.) =16A+14z. 



KIT XQ GBXSMLSAV'B ALGXBBA. 



A11T.M. (p. 19.) 



(6.) 

(7.) 
(8.) 



s=41mit. 



Ex. (11.) 

Add4-(- o^ 

to -a* 4K^ff 

15-5a«a: 
3+ aH 

37+9a»x. 



Ex. (9.) »—- 5im. 
(10.) =0. 



Ex. (12.) 

Add 14aa;— 6y 

to 7aa:+ y 

5aa;— 7y 

Oar— lly 

802;+ Zy 

43ar— 20y. 



Ex. (13.) 

^dd 3a- 4i^+ 6c 

to 7tf+113— 3c 

8a4- i— 7c 

a-lli4-15c 

19a— 33+llc. 



(14.) Add 16a:«-52^-16 

io fe»-t.4y»— 5 

aJ«+33^--37 

a:2- j^-l- 7 

«ar»+73^— 11 

2a:a~3y»-21 



^;B>+5y'-&3. 



Ex. (15.) Add 5a- 3 

to «54- 3c 

4a ^ 5c 
5a — hh — c 
7a — 6c 



j8»a+ *-16c. 



Abt. 63. 

Ex. (3.) 2a:^+3o2:y— 4ary». 

Ex. (4.) 10ar+5aa;2+82^+ 
a:9-j.32ry+26. 



(p. 20.) 

I5«.(8.) 
7aa;4.5a*+ 7a:y— 1694-3a:*. 

Ex. (6.) a— l+a:+y. 



Ex. (7.) Add3a+3-10 
to c — ^-^a 
-4c+2a-33-7 



4^—23— 12-3c—(i+4a:>—lpm. 



Ex. (8.) Add7a-5y» 
to 8A/a:+2a 

— 9a+7A/a: 



SUBTBACTION. 



Ex. (9.) 
Add 4mn+Sa5^ic 
to 3x '-4ab+2mn 



6m«— ai— 4c-{-3a:+3wi'— 4p. 



Ex. (10.) Add 3a«+ 2ab+ W 

to 5a2— Sab+ V 

'^a^+ bob-- 1^ 

18a«-.20a3-19^ 

14a«— 3a3+20^ 

39o'-24a^+ 6^. 



Ex. (11.) Add 4r»-5fl«-5aa:«+6a«3: 
to 6a«+3z»+4ai:«+2a*a; 
— 17a:»+19aa:«— 15a«j: 
13aa^-.27fl2a:+18a» 
8fl«a:-20a8+12a:» 
81a«a;-2r'-31ar«-.7aj» 



-7z«-fl». 



Abt. M. 

Ex. (14.) Add 4a:r— 5my 

to Mx+7ny 

lmx-{-4my 



{Aa+M+lm)z+(ln^m)y, 



(p. 21.) 

Ex. (15.) Add 3^— 5;e 
to 4mz-\~nx 



(3A+4m-f-5a)«,+(n— 5— 4j>)x. 



SUBTRACTION. 



Abt. 70. 

Ex. (10.) 
Prom 3a— 5^+6A— d 
Take a+ i —7^ 



Ex. (11.) 
From 31a:«^3y»+a5 
Take 17a:«+5y»-.4a3+7 

14a:»-85^+5fli-7. 
1* 



(p. 24.) 

Ex. (12.) 
From 5/+14^— 9rf 
Take -3/+ U-ll ' 

8/4- 7*+ 6 . 

Ex. (13.) 
From 11a— 75+ c 
Take a+ 75— 3c+.. 

10a— 1434-4C— 1 



& 



KXT TO 0B:MI^L9.AJt^8 ALOXB&A. 



Ex. (14.) 
From m'-}-37i* 
Taka — 4m«— 6»»+71a: 

Bx^aS.) 
From 31a— 15a:— 7 
Take 2a— 25a:+j^ 

29a+10^-y«— 7. 

Ex. (16.) 
From ah(?-^ arjf 
Take — Go^c^+Szy*— 7^ 

7aW-4a:j^+7A. 

B«. (17.) 
From. UcA^— 5 
Take.. 56A«-5+47j: 

6cA?--47a:* 

Ex. (18.) 
From mn^-^kt 
Take -7»^n2^48a:-y> 

Swn^+^f— 4&r+y». 

Ex. (19.) 
From 47a3A— 37+96y» 
Tkke 7abh 

40aM— 37+96y». 

Bx. (20.) 
From 8a:y-j.i7 



«V--A«i+17. 



Ex.(2L) 
Fnmt 11*» 
Tak» 5^--3c+59iir 

6^«4-3c-59ffi. 

Ex. (22.) 
Fjom. 6a+3i— 5c+l 
Take 6a-3i-5(; 



6^+1. 

Ex. (23.) 
From w' 
Take 4l2:»+7y»+a^c 

Ex. (^.) 
From^ ^I7a:2+14y-a+* 
Take a:* 

— 18as^+l^— o+i" 

Ex. (25.) 
From a +3 
Take a— 3 



+2*. 

Ex- (26.) 
From ^zx 
Take 0:2:— 7A— 5m'+7 

8a:;y+7A+5wi?— 7. 

Ex. (270 
From lUw+8«^ 
Take a;*— y* 



X C LT IJMiXC Jtn O 9 . 



Bx. (28.) Promavf^- 
Take 



|Ik.(29.) From 

Take ^a+b+e 



aoda— h 

—a+Zb 
V and -^flf-j- 3 

+2r 

Art.72< 
lit. (1.) To 1^23ii+^a^ 
Add 3+2a:— a^^ 

Bx. (2.) To 5a-434-3c 
Add — 3a+23— c 

2a-25+2c. 
Ex. (3.) a-^-c 



2a-.23-2c 



-5'. 



(p. 26.) 
Ex. (4.). 



Ex. (5.) 



— a+3-f-c. 



Take 2a:« 
From 8ar" 



+25^ 



Ex. (6.) 



From %x^+2f^Z2^^f 
Take 2a:2+4y»— 4a:*+y* 



^-2f+7?^2f^ba?^4^. 



Es.{9,> 



MULTIPLICATION. 

Abt. 83. (p. 32.) 
&fe— 7y+4a:«— 8^ 



20a'a:y»-^28fly8+l(hwy_iai^ 
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KXT TO GBXXMLXAV'B ALOXBEA. 



Ex. (10.) 



Ex. (11.) 






28aV»i»+16a*m*-24£rW»y. 






-20a*i»+30a»c-5aV, 

Abt. 86. 

Ex. (10.) 
l+o: 
1+ar* 

l+H-^*+«* 

l+a:4-aj*+a:* 
— a;— a:*— a:* — a:* 
+a:«+a:»4-a:«+a;' 
— a:^— a^ — a:'— a:'* 

1 ^^ 



Ex. (11.) 
a+2a: 
g— 3a? 
a'+2fla: 
— 3aa:— 6a:« 

a«— aa:— 6a:« 
a+4a; 

a*— a'a:— Goe* 

4a«a:- 4fla;«— 24a:* 

<^+8«»:p— 10ar»-24a:». 



Ex. (12.) -fl^-3x«-14»r* 
—aw 

a'i*wi + 3a»ia:'4'l^''*"*» 

(p. 34.) 

Ex. (12.) 
3a— a; 
2a+4a: 



6a*- 2ax 
+12aa:— 4i;* 

Oa^+lOoar— 4a:* 
4a— 2a; 

24a'+40a2^-16aa:« 

-12a2a:-20aa:«+&r« 

24a»+28a2a:-36aa:»+8x». 

Ex. (13.) 
3a:*— 2a:y— y* 
2a:— 4y 

Oa:^- 4a^— 2ay 
— 12a:*y+8a:y*+4y» 

6a:8-16a:V+6^y'+4y'. 

Ex. (14.) 
a:*+2a:+l 
a:3_2a:+3 

a:*+2x»+ «* 
-2a:»-4a:*-2ar 

3a:*+6a:+8 

a? +4x+8. 



HpLJIPIilp^TIO^r. 



u 



Ex.(15.) a+^T-c 
a — b+e 



ef+ab—ae 

ac-{-be—<? 



■r-b*+m-''' 



Ex. (16.) 8a-.S»' 



-6a»+ 4ai 
+12aJ— 85* 



-6a»+16aJ-85>. 



Ex. (17.) 

6a— 5i 

80«^-l&^i+?4fli« 

— 25a'J4-15ji«»-?(M» 

Br. (18.) 
a-» 






Ex. (19.) 



"if 
Ex.^OJ 



-y. 



?z»— 3a:y+6 

6i«_9aJ«y+l&t» 

-J0a:»r|-lSi^-.80 



— irar-j-ar 

Ex. (21.) 5a«— 4fla:+3a:* 

10a*- 8a»a:+ 6aV 

— 15fl»ar+12a»a:»- 9a^ 

-20a«a:«+16a>-12a^ 

El. (22.) 2a«— 3eu:+4a:« 
5a2— &m:— 2«» 



10tf«— 15a»a;+20<<V 

T-12«';c+18aV-24£Lc« 
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KIT TO OBXXXlJiAt'8 ALaXBKA. 



Ex. (23.) 
tf—Sa*+Sa-l 
a»—2a +1 

a»_8tf*+ 8a»— a> 
-2a«+ 6<^— 6a*+2a 

a»— 6«i*+l(W— 10a«+5«— r 



Ex. (24.) 
2a —a" > 



2a'*+»— 2a*n— a-^-f-o**. 
Ex. (25.) 






Abx. 87. 



Ex. (5.) 
6+0+0-8+1 

2+1 

10+0+0-6+2 
5+0+0-8+1 

10+5+0-6-1+1 
.10a»+5«»-6d»-a»+«*. 

. Ex. (6.) 
3+0- 2-2 
1+0- 3- 

8+0- 2-2 

_ 9—0+6+6 

3+0—11-2+6+6 
Sa^'-llar'- 2a:»+6K+6. 

Ex. (7.) 
1+1-3 
1+0-1 

1+1-3 

_l_l+3 



l+l_4_l+8 



a* +a». 

(p. 36.) 

Ex. (8.) 
1+1+1+1+1+1 
1-1 

1+1+1+1+1+1 
_1_1_1_1_1_1 



-1 
-1. 



1 

a« 

Ex. (9.) 1-2+4 
1+2+4 

1—2+4 
2-4+8 
+4_8+16 

1+0+4+0+16^ 
«<+4a»J«+16J*. 

Ex. (10.) 
3+8+3+3+3 
7-7 



21+21+21+21+21 
-21-21-21—21—21 

21+ 0+ 0+ 0+ 0-21a 
21a»-21i». 







DITI8I0M. 


Ex. 


(11.) 


1+1+1+1 
1-1 . 




1+1+1+1 
_1_1_1_1 




1+0+0+0-1= 






DIVISION. 






ABT.gf. (p. 38.) 


Ex. (6.) 

(7.) 
(8.) 


2a. 

Smn. 

17. 




Ex. (9.) 7r#. 
(10.) hhm. 



18 



Abt. 91. (p. 39.) 

Ex. (5.) 15»»+80«y. I Ex. (7.) w^+pm-i,^ 

(6.) «w»2«_2z+3y. I (8.) 4te-»»+z. 

Art. 94. (p. 42.) 

Ex. (7.) ai f=^_ 

^Ir (f^ (f^ cp^ (i'' •* 



a 
a 
a a* 






14 KIT SO OBIIKtBAr'S ALOBBSA. 



*• a* 
a!* »* 
»* a* 



Bfc (8.) ««_2ar+i»C?-?. 



«*-, 



a:r 






B^ (9.) «»-3*>»^.a^^(^-y_. 

Ex, (10.) 8fl«-4a*A-6a^«+8i«r^^^ 
Ex. (11.) 3*«+3a3»-4a«3-4fl«(-^5g^ 

8y+3gy 

^ 



■•■5f§:r^ 



>ltI8I0K» 15 



Ik. (12.) a,W-5«r+2(^. 

2fl*a? — ax 



— 4flar+2 



^m '^-" Ka.'+'^w+M'+ix- 



airf*— 2itf^ 



21a<i 
21«*i— 21a»J» 



21a'«» 
2Wi«— 21«rt» 



21«»y 
21a»««-21a** 



2M«-214» 
21«4*— 21J» 



Et.(14) ^-j^H2/z«-z'(g^. 









^- <^*-^ ^•^( l+2^+L+2a»+2^ *«• 



<l+2o+2a^+2«^+2a' 
1— '« 

~2a 

2a-2a« 

2a» 

2a»-2a« 



2a« 
2rf>_2a« 



2a* 
2««-2a» 



16 KIT TO OKXXNLaAV'B AL6XBKA. 

Ex. (16.) &:«-15j^+23yz- 2zy-8«-6z*(^=^ij. 
8a:» -.12zy-f 4cr 

—1 !n^+2Byz+10xy^l2xz 
— 15y»-f Syz+lOxy 

18yz — ISLrz— 6z" 

18yz — 12x2r— 6z" 



ftr«-12x« 



iae»-96 
12*»— 24x» 



24a?— 96 
24a?-4&e 



4&r— 96 
4ar— 96 









DITIStON. 
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Am, 95. (p. 44.) 

^•<*-> /l+l 

1_0— 0— 0— 0— 0— 0— If— I- 

U-1 +1-1+1-1+1-1 
1+1 l_a+o»-<^+a«-a»+a'— a'. 



-1 
-1-1 



1 
1+1 

—1 

—1-1 



1 

1+1 
-1 
-1-1 



1 

1+1 



-1-1 
-1-1 



Ex. (5.) 
8+8-4-4(^+1^= 
8+8 8y»— 4a:», 



-4-4 
-4-4 



Ex. (6.) 

l_3-8+18-8(g|^ 

1+2-2 a»-5«4+4i«. 

—5— 6+18 
_5-10+10 



4+ 8-8 
4+ 8-8 



Ex. (7.) 



l_5+10-10+5-l(jlz||lj= 
1-2+ 1 »j»— 8»Ai+3ot»»— »^. 



-3+ 9-10 
-3+ 6— 3 



3- 7+5 

3- 6+3 
->-l+2-l 
—1+2-1 
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KIT TO OBKlVtSAV'S ALOKBBA. 



Ex. (8.) l+l-l-l(jl+lj=: 



-1-1 
-1-1 



QUISnONB TOB BXBBCISB. (p. 45.) 



Bx.(l.) 



12a+ be+nd+lU 
Sa+ 8c4.15df+12* 

15a+llc+10rf+23* 
8a+18c+ 4d+20b 



38fl+42c+4W+68i. 



Bx. (2.) 5a+33-4c 

2a-'bb+6c+2d+Se 
a— 43— 2c —6c 
7a+4*-3c 



15a-.23-3c+2(i-3e. 



Bx. (3.) 3fl*+ 2ab+ 4^ 

5fl;«— Sab+ 63* 

— 4a»+ 5a3- ^ 

18a«-20fl3— 19^2 

14««— 3a*+20i» 

— 86a»+24a3-10^ 



0+0+0. 



Ex. (4.) 

6«»a-17a»4c-15*«c*+5. 

-4a*i+ 8a»^-10iV-4 

-3a*A- 3a»^+20W— 3 

2a'b+12c^bc+ 5W+2 

0+0 +0+0. 

Ex. (5.) a+ 3+ c+ d 
a+ b+ c—2d 
a+ 3-2c+ d 
a— 33+ c+ <2 
— a+ *+ c+ <2 
a— 3_2 c ^ 2i 
4a. 

Ex. (6.) a:»+2a:+l 



— 2a:»-42;»— 2x 
a:* +4a:+3. 



Ex. (7.) l^X+3^—2^ 

1+x 

1 z?. 



SXTXSION. W, 

Ex. (8.) 
l-^2a:+3a:»-4a:»+5z*-6a;«+7a;«— 8a:' 

l+2x+ x" ^___ 

l-2a:+3a:2-4a:»+5;r*- 6x'+ 7a;«- Sa:' 

2a;-4i:2+6a:«- 8z*+10a;«-12a:«+14a'-16a;« 

a«— 2a:«+3a?*~ 43^+ 5a;«- 6:6^+ 7a»-8a;> 
1 ^ 9a:»-8a:». 

Ex. (9.) a+^ 



a^+ab 
Ex. (10.) ar^+3aa:«+3a«a:+a» 



a;«+3aa:«+3aV+ «»a:» 
— 3(ia:«-9aV— 9fl»ar»-3aV 

3aV+9fl»a:8+9tf*a:«+3a«a? 
— o'x^— 3aV— 3a*a;— «• 

5 1=3^? +3^^ ^""^i?: 



Ex. (11.) a'-i+i"^* 






XXT TO OKBXS&BAlr'l ALOVBXA. 



**-< 
«»-««• 



Ex. (12,) 









€?3* 






Ex. (18.) 
->az»--9a:»-3a;y' 



I&L(14.) ^-4a:'+6a:«-4«+l(^=|±J. 
a?*— 2a:»+ a:* 



— 2a:»+5a:»— 4a: 

aJ-2a:+l 
a*-.2a;+l 



5a«a:»+10a»x— 15a* 



Prom a:*— 2ar4-5a' 

Take a:«^2x +1 



Ex. (16.) 



* JW^-HM^^^5j«r«+4«»«U8«V_16A-SiB^ 



if— %is* 



aa»»-4«V 



4aV-16«»fe» 






-t32a'x+64<i* 



Bx.(4.) First DiTOrifltt 



FRACTIONS, 
Am. 115« <p. 48.) 

Second DItMob. 






oar— fl* 



Hence the greatest coliinMHi di^sor lB^:r— «. 
Ex. (6.) a«-l(a«+ii. 

Divide both tenns of the divisor laj a, and we hare " ix-fq-Hi 

=a:4-L 

Then, **-^Sr 



Thus we have af^-l «»r ibe common divisor. 



22*. SIT TO obxsnxxav'b aloxbba. 

Second Diyisioii. 



Ex. (6.) First DiyiBion. 

\ y+« 






y* -y^ 



— y*a; 
-y»x 






Divide by 2z» ) 2yV___--2^ 
Hence the greatest common divisor is y*— 2*. 

a. (TO ^-x-(i=£^z£. 

n^z — flV+ot' —a:* 
Hence the greatest common divisor is a'— a'x-J-az' — a:". 
Ex. (8.) First Division. 



flx*4.fl»a:»r 



a:^-fa*,ora'+a:*. 



Second Division, 
a*— «'(a:*+a*, or a^+A 

-aV-a:* 



fla?*+fl?a:* 
Hence the greatest common divisor is ii?'\'^. 



Ex. (11.) 



Art. 117, (p. 51.) 
6a«+ 5aar— 6a:" 



6a2+13aa:+6a:«' 
&i«+5aa:-6a:» ) 6a»^^13aa:+6a:" ( 1. 
6a»-f Soar— 6a:" 

4a; ) 8ga:+12a:« 

Common measure, 204-^ ) 6a'4'5aa;^62" ( 8a— ^Sx.- 

6ay+9aa: 
-4ac-6a:" 
— 4iia:— 6a:" 



B:r.(12.) ?j-^. 



t'-x' I 






'?+?• 



.int. 






Abi. 11«. (p. 52.) 

Ex. (6.) a^ — -— = = . 

n n n, 

(7.) ix g — g — g • 

47W \m 47W * 

ya X *r r 7e— ?w 4nX7a— i— 7c— m 2San-^bn'--7e+m 
(9.) 7a--i--jj-i= — g— ^^ -jj^ .^ 



2^- KIT «o amiiiTLiAr's aiobbsa. 

(10.> ll«_4„+___= ^-^^ 

88<w*— 22w»«— 12inn+3n»+a' 

8».— 2»^ ; 

«P+a» :ir- VX «a*+ V-«P+«* 



(11.) &r*+6y» 



2x— 8y»~" 2x-8y» "^ 

16a*+10zy'-24eV-15y*— «?-«»' 

Abt. 119. (p. 54.) 
* a+o; ' a+at 



(8.) =flF— 5-A^a=«* — . 

^ ' a a 



Abt. m. (p. 56.) 



«— 7T 



a: 2a— X 



2 _ 2 2g— J? 3 _ 6a— 3a: 
^^•^ ^ 2y""3^+2y"" 2 ^3*+2y"^d*+4y' 

*+T -3~ 

n on—n 

*'~3 _ 3 " _ 3ot— w ^^I Sot— « 
(10.) __ ^____x- gj-. 

1 

a 2y— 2j-f-<' 
Ml ^ ^"'''^ 2_ 2 2y-2z+g _ 8y-8«+4a 
IIX.) — T^i — 2 X/r 62 * 



rSACTIOlTS. 



Ex. (5.) 



Art. 121. 

8 

2 



(p. 57.) 
9, 12, 2 



3, 4,2 



3, 2,1 
3X2X3X2=36, common denominator. 
36 



9 
12 

2 



4x4=16, numerator for f =^. 

3X7=21, numerator for -^ssj^. 

18x1=18, numerator for J a=^f . 



Bx. (6.) ^, ^, f ^f. 

7X19X 7X1= 931, numerator for ^^^^, 
4xllX 7X1= 308, numerator for f ^^%S. 
5X11X19X1= 1045, numerator for I =i|t4. 
7X11X19X7=10241, numera tor for ^^J^f^ 

11X19X 7X1=1463, denominator. 

Ex, (7.) |of7i,Aof5, =ii,«,ff, 

29xll=319=iy^. 
lOx 6= 60=1^ . 

6x11= 66, common denominator. 
Ex. (8.) i of A of Jf, i of 9, =i^, }. 

459x 2=918=Vff«-. 
9x44»396e=»s^. 

44 X 2=88, denominator. 

Br. (9.), |.Aof^.=H.u!». 

27X319= 8613=Vlft%. 
6x 40= 2400=:^^. 

40x319asl2760, oommon denoinJn*tor. 



-96 KXT TO GKaalr&iAf'ft algbbka. 

*, ,,iv* Zx 4m a 
Ex. (10.) — , — , r — . 

bxy-^exy 

yX^Xb—cssbxy^exy, common denomiiiator* 

Ex. (11.) 5, _^, ^. 

aXx—'J^XV =^axy—iay. 
bX X Xy ^hxy. 
T^X X Xif=2=<2aJ— ar«-afa+te; 



axy—2ay bxy cia;'— ^--2^-f-6« 

^- (^^-^ T"' ^1:2' is- 

a+^Xy— 2X 18=18fly+l%— 86a— 8M. 
3— aX« X 18=54c— 18<w. 

X'-lXx xF^=^— Txy— 2a:«+14a:. 

, - ^ 

a:Xy=2Xl8=18a:y-36ar. 
l&iy+183y-36g--363 54a;-~18ga: a;^--7gy-2a:'+14y 
18;cy-36a; * 18x^-862;' 18a:y-.36x 

Ex. (13.) ^, |, -, ^. 

4aX^ XarX5^=a*4dl^ai*— 20ii*dr. 
aX*— 3xa:Xa:— 5=0}^*— Sac*— 5aiz+15aa: 
cixi-SxAx^-S=^^a:-3Wc— 5A?£?+16W 



num6ntt0!n« 



I II Ilia ■<.«•*• ■ 



JII5X*X«X«^==JV--8*?:*-T-5i*r-f 15te, denominator, 



rBAOTzoirt. 



Ex. (14.) x.y.Jy43. 



yXlX» XF^= gy*-8ay 
«XlXlXif=3^ay-3«? 
aXlX'lXa; =aa: 



nonotatoM. 



IXlXiTXy— Sssrjcy'-Sa?, dcQomiBfktor. 

Ex. (15.) a, b, e, d, f. 

aXlXlXlX*=<i«") 
AXlXlXlXJ=i* 
eXlXlXlXA=^ •aaamlbam, 
dXlXlXlXftasW 

«xixixixi=<i , 



lXlXlXlX*»=*, dewwBwrtw. 

Ex. (16.) £. ^; l=?x-'=^ 
2 «i— » 2 



X""8y^ 1 "" % • 



my* 



Sy 



y )my,^ 
nh 9. 



yXfnX9s=Smy, denominator. 
Bmy 



BX2x »«r I n^^^^ 



9 



1 «_2^ 2* 
15' 



28 



KIT TO aKXB2iI>KA>'8 ALOIBKA. 



1 

2x 16 
16' 8*' 
8x6X^i!!=l^S'> common denominator. 
15a: 



15 
3x 



8 ) 15. Zx 
5, X. 



*X2x=2a:» ) n^erttom. 
5X16?8'80 ) 



Bt. (4.) 



Abt. 122. (p. 60.) 

8a 4m ^ 

65* "Ti' 4»^ 
8a X7ax4»*= 84«W. 
4»»X5rfX4n'= mdrnn*. 
9 e x5«IX7a =8l05a<fc. 

' 84At«+80rfBtn*+105aite 

5<2 x7aX4«*= 140ai»? 



Ex. (5.) I, A. ♦• 
4 )8.12.9 
8) a. 8.9 
a. 1.8 



4X8X2X8— 7» 

72 



8 

12 

9 



9X7=68 
6X5=80 
8x4=82 



125 
72 



=l^^ 



(6.) ♦. A. *. 

5X11 X 5=275 
7X 8X 6=280 
4X 8x11=852 



«XllX 6. 



IBACXI0N8. 



29 



Ex. (7.) I, f , h A- 

3 ) 9, 3, 6. 12 

2)3,1,2, 4 

3,1,1, 2 

8X2X3X2=36, common denominator. 

36 

9 4X8=32 

8 12x2=24 

6 6x5=30 

12 3X7=21 



^=m^ ^ 



Bx. (8.) 8f , 8$, 7|=y, Jgi, V^ 

35X3X6=680 ~ 

11X4X6=264 

47X4X3=564 

1^ OA, A 

. « — -5-:-=20i. Ant. 

4x3X«= 72 * 



Ex. (9.) 
iof7i,T^ofl3, =^,ft. 

29X11=319 
91 X 6=546 

6X11= "66-=^^'^' ^"^ 



Ex. (10.) 

f0fl,i0ff,=:|,f 

2x3= 6 
1X5=5 



n 

5x3= 15" 



Ant. 



Ex. (11.) |, ;i=|=f xf =A. :^=iX¥=«. A. «• 



8X14= 42 
11X28=308 



28x14 =392 



350 .. - 



80 KIT TO OBaaXI.BA»'S AKeaSBA. 

7X228=1554 
5x 23=: 115 



1668 
28x222«B 6106' 



Sx 2z 



Ex. (18.) ^,^ 



«"+«-^ Ans, 



4aX^= I2ae 



Bx.(16.) ^.f=?. 



X Z X 



Ex. (14) J|, =. 

«X4x5=20a: 
xX8x5=15z 
»X8X*=12a: 



47a; 
8X4X5= 60* 



48X4=16a 
«=::Sx7= 7a-21 
28o-21 
Tx4= "28 • 

15x.(16.) 4«..^.^. 

*4OTX2XS=24m 
8a=lxlX3= 9a— 3 
4»+2XlX2«= 8w+4 



9g+24wi+8n.fl 
iX2x3= 6 ^' ^'^^^ 



THACTIONS. 



E..<17.) ^ '^ «« 



3 



2 



4a— axax2==24«-.18 
75+1x5x2=70^+10 
Za X5x3 =45g 

139g-8 
5X3X2= 30 * 



Ans. 



Ex. (18.) i -^. 
^ a+* a— ^ 

3xa^«3«— 33 
3XflR=?=8a+85 



Bx. (19.) 



a a — b a+b 
a — b^ c-^-d^ c — tf 

a^Xa^Xc^^=:€^c—2abc+l^c—a^d+2abd^Vd 
a4^Xa^Xc+3=a«c— *2g+a*rf— ^<f 



5^^XcT^Xc~^= 



2a^c+ac'-'a^^2abc+2abd-'2yd 
ac^^ad'—bc'+bd^ 



Ans. 



Ex, (20) i^ _f-. i^-lvJ ?^ 

2 



2 3 

c * . 3 



T=-X^ 



33 



3 



2a— &"c '^2a— 3""2ac— 3c' 

2 33 

3a32— 33»' 2«c-3c' 



2 X2ac — 3c=4ac— 23c 
83x8fl*»-33«=:9a3'-93* 

4flc-23c+9a3'^— 93* . 

is«3»-33»x25?:^^=: 6a*3^c-9a3»c+33*c • ^^' 



3* 



KIT TO OBBBKLBAV't ALQBBBA. 



7XU-77 

4x 8»82 

45 

8xii« sr 

Ex. (4.) l-t. 
2X9=18 
4X3=12 



Abx. us. (p. 02.) 

167X24=4008 
77x86«26»6 



8X9= 



27~*' 



Am. 



Ex. (5.). 74-4i=V-V^ 

Ex. (6.) 
6VV-§of5=H-«^- 
69x 8=207 
10x11=110 



97 
11X8«B 33 



=2}^. Ant. 



Er. (7.) 8|-|ofl7i=sV^ 

67X1=57 
7x7=49 



8 



7X1 



= 7=1^- 



85x24s 



1818 
840 



=ltt». 



Ex. (9.) 

tofl8f-^«f7i=.W-«' 
829x22=7238 
57X28=1596 



5642 
28x22- 616'' 



s9^. Am. 



Ex. (10.) 

|of7-iofl7i=V-fl- 
21X12=252 
23x 5^115 



6X12» 



^=2«. ^. 



92X 33^8036 

5iXlll = 555 

2481 



111X83= 8668 



=^ft. Am. 



Ex. (12.) 



VBACXI0H8. 
2 



a — 1 fl+1 
2x^*=2a-f2 
2X«^=«2a— 2 



5=1x5+1= a^-V 



Am, 



Ex. (13.) 



7a; 4z 



7«X7=4»ar 
4i;X5=2aa? 

"29r 

&X7= 35* 



iln«. 



Ex. (14.) 



ftz— 25 2a--4* 



85=i3x5J=15fl3-103» 
i2a— 4*x3c= 6ac— 123c 



15ai-10*»— 6«fi+123c 



8cX5i= 



153c 



^ Ans. 



Ex, (15.) 



122; ar 



12«x7=«84a: 

3arX5=153; 

69a; 

5X7= 35* 



Ant. 



Ex. (16.) 



X'-y x+y 

x+yXJ^+y^x^+^+f 
3g^Xa;~y=ra:'— 2xy+y* 



Ex. (17.) 



Za^ 



a+h 



<-•-?)■ 



2a-f-— . Am, 



Ex. (18.) 

'-?^-(«-^)= 

21a?^3g+23 2x^4a+B 
3 2 

2la;-3fl+23 x2=42a:- 6a+4i 
Zg-4a+ 3x3= 63:-r-12g+33 

362:+ 6a+ b 



3X2= 



6 



6a;+a+g. ilw. 



Ex. (19.) 
(g+3)' (g-3)« 
a3 ab 

g^+2a3+y a«— 2a3+3> 



a3 



«3 



ilaif. 



% XXT TO OBBXNLEAF'S ALOXBBA. 

s 2 

8a-f3*_2a-24 
2a— 2i 3a+3i' 

2a— 24x2a— 2A=4«^— 8aft+4&* 
~~~~~ 6i^+26a&+5y ' 



Abt. 124, (p. 64.) 
If the indices are fhustioiis, add lihem. 

Ex. (17.) -— X— := -. 

.tim* nur mfn* 



Abt. Its. (p. 66.) 
4:*; . 2 4x x+1 A,?+Ax 22?+2x 

^ ' 4ac ' 3^-1"" 4ac ^ 2ac "■ ^c" ^ 

V^'^-J 2a»-4fl3+2^' 4a-4i "2a«-4aA+23*^6a«+5ai'^ 
20fl^-20a3*-20a^3+20y 



BIMPLS BaUAXJONS. tfi 



SIMPLE EQUATIONS. 

Am. m. (p. 72.) 
Ex. (9.) Given 4a:^5=c71-f8 to find z. 
Conditions, 42;— 5=71+8. 

Transposing, 4a:=71+8-f5. 

Uniting, 4c=84. 

Dividing, a:=21. 

Ex. (10.) Given 6:c-17— 7=0 to find z. 
Conditions, 6a;— 17— 7=0. 

Transposing, 6ar=17-f7=24. 

Dividing, ar=4. 

Ex. (11.) Given 5a:+28+8=6 to find the value of x. 
' Conditions, 5a;+28+8=6. 

Transposing, 5:r=6— 28— 8. 

Uniting, 6ar=— 30. 

Dividing, a:?=— 6. 

Ex. (12.) Given 7*— 17+3=100 to find the value of x 
Conditions, 7«— 17+3=100. 

Transpo9ii«, 7a:=100+17— 8. 

Uniting, 7ar=114. 

Dividing, :c=16f 

Ex. (13.) Given 23a:— 06+1=0 to find the value of x. 
Conditions, 23aj— 96+1=0. 

Transposing, 23a:=96— 1. 

Uniting, 23a:=95. 

Ex. (14.) Given 17ar— 7— 5-8=4 to find the valne of ar. 
Conditions, 17a:— 7— 5— 8=4. 

Transposing, 17;c=4+7+5+8. 

Uniting, 17a:=24. 

Dividing, ^=-1^. 



86 XBT TO OBXKNLKAV'S ALOKBEA. 

Ex. (15.) Given 9x=7+84-10 to find the yalne of x. 
Conditions, 9a;=:7+8-|-10. 

Uniting, 9ar=25. 

Dividing, xs=:2^. 

Ex. (16.) Given 7x— 10s=:5a:+14 to find the value of a:. 
Conditions, Tar— 10=s5a:+14, 

Transposing, Tx— 5a;=144-10. 

Uniting, 2a:=24. 

Dividing, xsssl2. 

Abt. 148. (p. 76.) 

ICyAMPLBS IN SDfPLB BQUATI0N8. 

Ex. (1.) Given 5a;-f-22— 22;s:31 to find the value of z. 
Conditions, 5x4-22— 2x=:31. 

Transposing, &p— 22;s:31— 22. 

Uniting, dx=s9. 

Dividing, a;=3. 

Ex. (2.) Given 4— 19ars=14— 2I2; to find the value of a;. ' 
Conditions, 4 — 19a;=14 — 21ar. 

Transposing, 21a;— 19a:=:14— 4. . 

Uniting, 2a:=:10. 

Dividing, a;=:5. 

Ex. (3.) Given 24a;— 12=240— 12a: to find the value of a;. 
Conditions, 24a: -12=240— 12a:. 

Transposing, 24a:4-12a:=240+12. 

Uniting, 36a;=:252, 

Dividing, a:=7. 

Ex. (4.) Given 15a:4-7ar— 10=12a:+90 to find the value of a:. 
Conditions, 15a:+7a:— 10=12a:+90. 

Transposing, 15a:+7a:— 12a:=:90+10. 

Uniting, 10a:=100. 

Dividing, a;=10. 



BIMYLl XQUATIONB. 87 

Ex. (5.) Given 7a;+2a:=12ar— 36 to find a^ 

Conditions, 7z+2x=z 12x— 36. 

Transposing and uniting, — 3a:=: — 36. 

Dividing by —3, a:==12. 

Ex. (6.) Given 122;— 3z— 2a;a=:63 to find z. 

Conditions, 122:— 8:r— 22rss63. 

Uniting terms, 7x=63. 

Dividing, a;=s9. 

Ex. (7.) Given a:+|+g=87 to find a:. 

Conditions, x-|--4-^=87. 

Clearing of fractions, 20a;+5a;4-4i;=1740. 
Uniting, 29a:=1740. 

Dividing, a;as60. 



Ex. (8.) Given X— 1+13=14-40 to find a:. 

Conditions, a:— 1+13=|-|-40. 

Clearing of fractions, 4a;— a:+ 52=2x4-160. 

Transpodng, 4a;— a;— 2a;=160— 52. 

Uniting, a;=:108. 

Ex. (9.) Given |-f^=^4.22 to find ar. 

X X z 

Conditions, c4^=Ta4-22. 

5 12 10 

Clearing of fractions, 12a;4-5a;=6a;+1320. 

Transposing, 12a;+5a;— 6a;=:1320. 

Uniting, lla;=1320. 

Biyiding, ir=120. 



n KIT VO «E»irLBAy'» AKaiBBA. 

Ex. (10.) Given a:-.?4-20==|+|+26 to find x. 

Conditions, x_?-|-20==|+|+26. 

Clearing of fractions, 2&c— ix-f 560ssl4E+7:r+728. 
Transposing, 2&r-4r-14x— 7ar=72»-560. 

Uniting, &irasl68. 

Dividing, a:s=:5d. 

Ex. (11.) Given 8a:+^+15=|f41 to find ar. 

Conditions, ac+-f +15=5^+41. 

Clearing of fractions, 12a;-|-8a:+60==2x4-164. 

Transposing, 122?-f ar— 22rsl64.^^. 
Uniting, 13a:=:104. 

Dividing, a:=8. 

Ex. (12.) Given sr-*^«8 to find «. 

Conditions, a:— — i-=:8. 

6 

Clearing of fraetions, 6x— 4r— 8sb48. 

Uniting, 2a:=6«. 

Dividing, x=28. 

Ex. (13.) Giv«21+?^»5^+?Iz!ftoM.. 

Conditfc™. 21+^Jj^.^^'. 

Clearing of fractions, 896+ac— ll=l«x— lO+TTB— 5«a 
Transposing, ac+ 56a:— 10x=s 776-10 +11 ^.836, 

Uniting, 49a:=:441, 

Dividing, 9ss9, 



8XVPLB JSftTXAXIOirS. 89 

Ex. (14.) Given x+ ^"" =12 ^ to find a;, 

,, ,. . . 3a:— 5 -^ 2a:— 4 
Conditions, x-j ^— =12 — • 

Clearing of fractions, Car+Oa:- 15=72— 4a:+8. 

Transposing, 6a:4-9a;+4a:= 72+15+8. 
Uniting, 19a;=95. 

Dividing, a;=5. 

Ex. (15.) Qiy^nx-^-^=.20x-^-5 to 

find the value of x. 

Conditions, 17a: ^ g!— s=:20a: ^ 5. 

Clearing of fractions, 

510a:— 50a:+40—48a:-24=600a:— 45a:— 120— 150. 
Transposing, 

510a;+45a:-50a:—48a:-600a:=24— 40-120-150. 
Uniting, — 143a:=— 286. 

Dividing by —143, a:=2. 

Ex. (16.) Given 9a:-^+?^=12a:-5^-13 to 

find X, 

n j-x- o ^—1 I 2r— 2 -^ 5a:— 7 -„ 
Conditions, 9a: ^ — | — g — =12a: j 13. 

Clearing of fractions, 

l68a:-6a:+6+8a:—8=144a:— 15^+21-156. 
Uniting, &c., — 19a:=— 133. 

Dividing by —19, a:=7. 

Ex. (17.) Given a:+|+|+|+|=2a:+17 to find x. 
Conditions, a;-|-«+ + -j-|=2a:+17. 

^ «5 4: 

Clearing of fractions and uniting, 137a:=120a:+1020. 

Transposing, 137a:— 120a:=1020. 
Uniting, 17a:=1020. 

Dividing, a;=60. 



40 KXT TO OBXXNLXAf'i ALOXBBA. 



Ex. (18.) Giyea -^b+c to find x. 



Conditionfly 


?=i+c 


Clearing of fractions. 
Transposing, 


assbx+cx. 
bx+cx=ia. 


Dividing, 


a 



Ex. (19.) Given Sx^AOtszO to find x. 
Conditions, 8a:— 40=0. 

Transposmg, 8a;s=40. 

Dividing, xsszb. 

Ex. (20.) Given a+-=^+c-|— to find x. 

X X 

Conditions, a-j — =5+c-^ — . 

X X 

Clearing of fractions, ac+l=te+cr-|-rf. 

Transposing, ax—bx — ca:=:rf— 1. 

Dividing, a:= r — . 

a — o — c 

■CI /oi V n. 3ar— 3 , . 20— a: Oar—S , 4a:— 4 , 
Ex. (21.) Given a: g — h^^-g 7~"'"~r" *® 

find a;. 

^ ... 3a:-3 , . 20— a: 6ar— 8 , 4a:-4 
Conditions, x ^ — [-4=:-— = — | — ^ — . 

Clearbg of fractions, 

70a:-42a:+424-280=700— 85z— 60a:+80+66a:—6e. 
Transposing, &c., 165x— 98a:=780— 378. 
Uniting, 67a:==:402. 

Dividing, a:=6. 

Ex. (22.) Given a3^+bx=mar+nx to find x. 
Conditions, a3^'-\-bxis=Lma?-\'7tx. 

Dividing by a:, aa:-f-*=7wa:-|-«. 

Transposing, ax-^mx^n'-'b. 

Dividing, a;=s " . 



8IMPLX XQUATIONS. 41 

Ex. (23.) Given ax+msszhx-^-n to find the value ofx. 
Conditions, ax+m^zbx+n. 

Transposing, ax— ia:=7i— m. 

Dividing, a:=:?^i:^. 

a— ^ 

Ext (24.) Given -r =m— c to find thQ value of z. 

o c 

Conditions, z=zm — c. 

b c 

Clearing of fractions, Scar— 3a:=Acm— 3c^ 

Dividing, hcm^l,^ bc(m^c) 

^ 3c-* 3c-* • 



7:r ^ 

Ex. (25.) Given =15a:+n to find the value of ar. 

a m 

Conditions, 1 -=rl5a:4.n. 

a m ' 

Clearing of fractions, 7»w:— 3a==:15ama;+amn. 

Transposing, 7OT2r— 15a77w:=am7i+3a. 

Dividing, ^^ amn+2a 

7wi — 15am 

Ex. (26.) Given ?r:f-^?^=a-* to find the value of ar. 
c 

Conditions, fl-;_4g~a;^^_^ 

* c 

Clearing effractions, ac— ca;— 4a*+*a:=:a*c— i^^. 
Transposing, bx'-cx= —ac+4(d>+abc-^h^c. 

Dividing, \^^ 4ab^ac-\-al,c-^b'c^ 

b—c 

Ex. (27.) Given ^+de=iBx~ to find the value of x. 



42 XBT TO aBSXNLXAV'B ALOXBBA. 

Conditions, •= [-cfc=s3a: . 

Clearing of fractions, c?ez+bd^--ed^s=3bex^3ceX'~bd'\^. 
Transposing, c^ez^Mex+^cexz^ceU^'-bdi^'^bd+cd. 

^^^^«' "" ^33^3^- 

Ex. (28.) Given 5x.J^+?^=m+n-?^ to 

find the value of x, 

n J-.- n 4ar-a , 2x+2a , 2x+2a 

Conditions, ox ; 3 — =»i+« ■ — . 

^ * 4 c 

Clearing of fractions, 

20bcx^l6cx+4ac+2bcx+2alH:==4bcm+Ucn^Sbx—Sab. 
Transposing, 22lcX'-lQcx+Sbxi=s4bcm+4bcn^Sab-^4ac^2abe. 
_,. ... ^mA-Abcn — Sab — 4ac — 2abc 
Dmdmg. x= 22fe-16c+8& ' 

_ , , facm+2bcn—4ab—2ac—tac 
Eeducu«. X iu,_9c+4b " 

Ex. (29.) Given — ^ 4J g^=5x— 48 ^ 

— ^ — to find the ralae of z. 

Conditions, -^g 4| gg-=5a:-48 j^ j^-. 

Multiply by 86, 

Hi^^t^^l74-ll+3a:=180«r-1728-89+3z-42+4r. 

Multiply by 13, 216ar+648-2262-143+39a;=:2340a:- 22464 

-507+39:r-546+52a:. 
Transposing and reducing, 255ar—2431x=2405— 24165. 
Dividing by —2176, — 2176a:= —21760. 

ar=10. 
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Ex. (30.) Given ^+g^=?f+L^ to find iht value 

of a;. 

^ ,. . 4r+3 7a:— 29 &r+19 

Conditions, __+__ ^^—g-. 

1 26a! 522 

Multiplying by 18, 8a;+6+ ^^_^^ =8x+19. 

m_ . ^ ^ . 126a:-522 ,^ 

Transposing and redacing, > ^..^ =13. 

Multiplying by 5a:— 12, 126a;— 522=65a:— 160. 
Transposing and reducbg, ;r=6. 

PBOBLEMS IN 8IHPLB EQUATIONS. 

Abt. 148. (p. 82.) 

Ex. (13.) Let X = first carriage ; bx s=s second carriage ; 
ihen, 6z = the horse. 
Therefore, a:-f-5a:4-6a:=12a:=:300. 

Dividing, xs=z 25, value of the first carriage. 

Multiplying, 5a:=125, value of the second carriage. 

" 6a:=150, value of the horse. 

Ex. (14.) Let X =s the age of the daughter. 
Then, 3j; r=: the age of the wife. 
And, 6a; = the age of the gentleman. 
Therefore, 10a:=120. 

Dividing, x=z 12, daughter's age. 

Multiplying, 3a: = 36, wife's age. 

Multiplying, 6a:= 72, gentlemah^s age. 

Ex. (15.) Let X = the sum given the second beggar. 
Then, 2a: rs the sum given the first beggar. 
Then, 3a; = the sum given the third beggar. 
And, 5a; = the sum given the fourth beggar. 
Then, lla:=77 cents. 

Dividing, a;= 7, given the seccmd. 

Multiplying, 2a;=14, given the first. 

'< 8a:=21, given the third. 

4# <' 5a;=:35, given the fourth. 
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Ex. (16.) Let X ss oKen, and 2x ss cows. 
Then, Wxl+82x2?=«1428. 

And 55«+64a:=s$1428. 

Reducing, 119x=«1428. 

Dividing, a:=12 oxen. 

Multiplying, 2a;=s24 cows. 

Ex. (17.) Let z ss a son's portion ; then 22; = a daughter's ; 
and 6x = the wife's. 

Therefore, 3x«+2X2x+t>a:=«1872. 
And 3x+4a:+6x=:$1872. 

CoUecting, iar=$1872. 

Dividing, ar=144, a son's portion. 

Multiplying, 2a:=288, a daughter's, 

627=864, the wife's. 

Ex.<18.) Let X = apples ; then 22: = oranges; fee saipeaw- 

Therefore, 2x«+8X22:+4x62:=«2.24. 
Reducing, 82r=:224. 

Dividing, a:=7, the apples. 

Multiplying, 22;=14, the oranges. 

Multiplying, 62:=42, the pears. 

Ex. (19.) Let 2; s= the less part, and 42; = the larger. 
Then, 2;+42:=85. 

Uniting, 52:=85. 

Dividing, 2:==17, the less part. 

Multiplying, 4a:=68, the larger part 

Ex. (20.) Let X = C's ^hare ; 2:+10 = B's ; and a:+2;+10 
= A's. 

Then, x+(2;+10)+(2;+a:+10)=100. 
Reducing, 4»-|-20=100. 

Uniting, 42:= 80. 

Dividing, 2rs=20, C's share. 

20+10=30, B's share. 
80+20=50, A's share. 
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Ex. (21.) Let X = A'b share, and 1000— a; a= 5'a. 
Then, x : 1000— a; : : 7 : 8. 

Multiplying extremes, &c., 8a;=7000— 7x. 
Transposing, 15a;=7000. 

Dividing, a;=466§, A's share. 

1000-466§=533^, B's share. 

Ex. (22.) Let x s= the number. 
Then. |_6t4 

Clearing of firactions, 5a:— 96=3^;. 
Transposing, &c.^ 2a;=96. 

Dividing, a:=48. • 

Ex. (23.) Let x == the days he labored ; 86— a; = the days 
he was absent. 

Then, 125Xa:— 50(36— a:) =1700. 
Reducing, 125a:— 1800+50a:=1700. 
Collecting and transposing, 175a:=3500. 
Dividing, a:=20, the days he labored. 

86— 20:=16, the days he was absent. 

Ex. (24.) Let a; = the gallons the cask contained. 
Then, a:-|-13=| 

Clearing of fractions, 6a; — 2a: — 78=3a:. 
Transposing, &c., a:=78 gallons. 

Ex. (25.) Let a; a the larger part ; 30— a; =. the less. 
Then, ^-6§=|(30-a:V 

Clearing of fractions, 6a:— 60=120— 4a:. 
TransposiDg and uniting, 10a;=180.^ 
Dividing, a:=18, the larger. 

80—18=12, the less. 



46 KIT TO aESSHLBAf'8 ALOSBBA. 

Ex. (26.) Let a; » the larger, and x^S s the less. 
Then, «»— (a:— 3)»s=51. 

Involving (a:— S), «»— (a:»--6a;4-9)=51. 
Transposing and anitbg, 6zs=:60. 

Dividing, a:s=10, the larger. 

10--3ss7, the less. 

Ex. (27.) Let a: = the som A put in ; then 2ar as the som 
B put in ; and 3(a;-f-2a;) ss the som put in. 

Then, ar+2a:+8(a:+2a:)=864. 

Collecting terms, 12a:=:864. 

Dividing, a:rss72, A put in. 

Multiplying, 2a:=144, B put in. 

Multiplying, 9j;=648, C put in. 

Ex. (28.) Let x rs James' apples, and (44— z) William's. 
Then, |(x+12)=44-ar-12. 

Multiplying, ^|"^ =82-z. 

Clearing of fraotions, 2a;-f 24=288— 9a;. 

Uniting terms, &c., lla;=264. 

Dividing, a:=24, James' apples. 

44-24=20, William's. 

Or, 

a;— 12=|(44-a:+12). 
Clearing of fractions, &c., 8a;— 96=132— 3a;+36. 
Uniting, Ac, lla;=264. 

Dividing, a;=:24, James'. 

44—24=20, William's. 

Ex. (29.) Let x = the larger, and 112— a; = the less. 
Then, 9 : 7 : : x : (112-a;). 

Multiplying extremes, &c., 9(112— x)=7a;. 
Multiplying, 1008— 9ar=7ar. 

Transposing, &c., 16a;=1008. 

Dividing, a;=63, the larger. 

112-63=49, the less. 



SIMPLE EQUATIONS. 47 

Ex. (30.) Let z ssz^e greater part, and 19 — z =s tJie less. 
Then, 3x=4(19-a:). 

Moltipljing, 3a:=76— 4a;. 

Transposing, &c., 72s:76. 

Dividing, x=10f , the greater. 

19-.10f =8f , the less. 

Ex. (31.) Let z = the larger, and 24—2; the less. 
Then, z+7 : (24— a;) +4 : : 4 : 3. 

Multiplying extremes, Ac, 3a;-[-21=112 — 4a;. 

Transposing and uniting, 7a;:=91. 

Dividing, a:s=13, the larger. 

24—13=11, the less. 

Ex. (32.) Let z = the larger, and (a;— 4) = the less. 
Then, • 7a;=ll(a;— 4). 

Multiplying, 7a;=lla; — 44, 

Changing terms, &c., 4a:=:44. 

Dividing, a:=ll, the larger. 

11—4=7, the less. 

Ex. (33.) Let a; = the bushels of the first kind, and (80— a;) 
= the bushels of the second kind. 

Then. 250.+200(80-x)^^^p 

oU 
Clearing effractions, 250a;+16000— 200a:=16800. 
Uniting terms, 50a;=800. 

Dividing, a;=16 bushels, 1st kind. 

80—16=64 bushels, 2nd kind. 

Ex. (34.) Let a; =s his money. 

Then, a;— ^=96. 

4 

Clearing effractions, 4a;— a;=384. 

Uniting terms, 3a:t=384. 

Dividing, ars=128, the sum at first. 



48 KEY TO QBlSNLSAt'S ALOSBBA. 

Ex. (85.) Let a; ss the sum he had at first. 

Then. ^+|-40=tx|-g. 

Clearing of fractions, lOx+52;— 400=:42r. 

Uniting and transposing, llx=:400. 

Dividing, xs=2^^. 

2x 
Ex. (36^) Let x = the pupils in the school ; then — studj 

grammar; x— g-=-g-; JX-g-=j^=y read; 10 spell; and 

2^ 2x 
f Xy=35 study navigation. 

2x . 2x ^ 2x 
Therefore, _4_+10-|-^=z. 

Clearing of fractions, 142r+14a:+350+2r=:35x. 
Uniting and changing terms, a:=r70. 



X 21x 
Ex. (37.) Let a; = the sum lent ; then ^+oa=~oa > &iAount 

:> i, XI. 1. X 21a: , 1 21a: 21a: , 21a: 441x 

at the end of the first year. _+^X2o=^o-|-4-oo=loO-- 



441z ~I — Hlx — 
amount at the end of the second year. •^ajt+oaX Tivr= 

UUUlx 9261a; ^ ^ ^. , .^, ^.., 

Therefore, 1^-15.25=2300. 

Clearing of fractions, 9261a:— 122000=18400000. 

Uniting terms and dividing, a;=2000. 

Ex. (38.) Let a: = the sum left by his father. 

1^ X 4a: 

Then, a:— ^=s-v-, sum remaining. 

-^4"124= his new estate. 
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Then, §(^124)=||+?|?= the sum lost. 

(t+^^)-(iI+^)=S+^= estate remabing. 
^1+1^^274+864 

Collecting terms, &c., 12040=7x. 
Changing terms, &c., 2;=1720. 

Ex. (39.) Let a; = the money A had. 

^ . 5ar-60 x 

Then, — 5— ==2- 

Clearing of fractions, 10a:— 120= 5ar. 

Transposing, &c., 5a:=120. 

Dividing, a;=24. 

Ex. (40.) Let a; sas the som he gave the youngest son. 
Then, 2;-j-133 = the sum he gave the second son. 
And 2a;-J-133 = the som he gave the oldest. 
Hence, a:+a;+133+2af+133=1862. 

CoUecting, &c., 4a:=1862— 266. 

Keducing, , 4j;=1596. 

Dividing, a;=399, jonngest son. 

8994-133=532, second son. 
399-f 532=931, oldest son. 
Hence he gave the youngest son $399, the second $532, and 
the oldest $931. 

Ex. (41.) ' Let ;r = the dollars the purse contained. 

- a? 

Then, - — ISsA's share. 

And |+13=B's share. 

27s=C's share. 

Therefore, ^«.i54.*+l3+27=ar. 

Clearing of fractions, 2a:— 60-fx-|-524-108=4a?. 
CoUeoting, &o., 2=100. 



60 KXT TO aElBVIiBAV*S AXtOlBmA, 

Ex. (42.) Let X » tiie sum lent 

Then, a:+y=500. 

Clearing of Aractions, 7x+3a;=:3500. 

Gollectmg terau, 10z=3500. 

Dividing, x=BbO. 

Ex. (43.) Let x s the Talne of the estate. 

Then, ar+|-760+600=:2000. 

Clearing effractions, 42;-|-x— 30404-2400=8000. 
Collecting terms, &c., 5as=s8640. 

Dividing, a;=1728. 

Ex. (44.) Let z = John's shillings. 
And x4-40 ss James* shillings. 

Clearing of fractions, 92;=:4x4-160. 

Transposing, &o., 5xs=:160. 

Dividing, x=:32, John's. 

32+40»72, James'. 

Ex. (45.) Let X s the barrels bought 
Then, n+^ = barrels sold to A. 

And X — f ^-f-^ ) =9^^ ^ barrels remaimog. 

Subtracting, |—l+4=:20. 

Clearing of fractions, x— 8-{-32=160. 

Uniting terms, &c., x=136 barrels. 

Ex. (46.) Let x =s the number. 

X 7 

Then, -5-=5. 

o 

Clearing of fractions, x— 7=30. 

x=87. 
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Ex. (47.) Let t = the gteateh 
And 44 — X = the less. 

Then, _—6=|(44— a;). 

Clearing of fractions, 15^—120=528— 12a:. 

Uniting ternm, 27a;=648. 

Dividing, £ss24, the greater. 

44—24=20, the less. 

Ex. (48.) Let z = the greater number. 
Then, 43 — x = the less number. 

Therefore, 17— (43— a;)=: 

Subtracting, — 26-|-a:= 

Clearing of fraotiona, — 78-j-3a:=a:— 2O4 

Uniting terms, &o., 2a:=?58. 

Dividing, z=29, the greater. 

43—29=14, the less. 

Ex. (49.) Let x = the tim6 the son would reap the field ; 
then, as Jones could reap the field in 10 days, it is evident he 
could reap ^^^ of it in one day. And^ as he with his son could 
reap the field in 8 days, they would both together reap ^ of it in 
one day. 

Therefore, i— t\y=^xr field : 1 field :: 1 day 5 a: days. 

X 

Multiplying extremes, &c., Zn^^^' 

Clearing effractions, a:=40 days. 

Ex. (50.) Let X = the number of shillings A must pay B. 
Then, as A could reap ^ of the field in one day, and A and B ^ 
of it in a day, it is evident B could reap j^ — i=^;?s of it in one 
day, and four times -^jr of it in 4 days, = ^ of the field. 

Therefore, 1 : | : : 90 : a; 

a;s=50 shillings. 
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Ex. (51.) Let a; sE= the valae of the first hone. 

Then, 4(a:+30)=-^ — = second horse- 

Therefore, 5f+2^+30=3r. 

u 

Clearing of fractions, 6a:+150+90=9a:. 
Uniting terms, &o., — 4x:=— 240. 

Dividing by — 4, a:a=s60, first horse. 

^(60+30) =150, second horse. 
Hence the first horse is worth $60, and the second $150. 

Ex. (52.) Let a; ^ the whole sam lent. 
Then, ^x.05+^X.06=180. 

Clearing of fractions, &c., .15j;4-.32:s=s1440. 
Uniting terms, .45:r=1440. 

Dividing by .45, a:=3200. 

a(3200)=1200, at 5 per cent 
8200—1200=2000, at 6 per cent. 

Ex. (53.) Let a; ss the time A and B could do the woik ; 
then, as A could do it in 12 days, and B in 10 days, A would do 
•^ and B -j^r of it in one day. 

Therefore, -1^+1^=4^ : 1 : : 1 day : x days. 
Multiplying extremes, &c., -^ s=l. 

Clearing of fractions, lla:==60. 

Dividing, x=b^ days, A and B. 

Again, as A would do ^ of it in one day, and C ^ of it in 
a day; 

Therefore, tV+4=A ^^^^ • ^ ^^^^ • • ^ ^7 • ^ ^7^ 



Multiplying extremes, &c., 


24 


Clearing effractions, 
Dividing, 


5x=24. 
»=4|, A and 0. 
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Again, let x = the time B and C would do the work. As B 

would do ^ of it in one day, and | of it ; 

Therefore, 1^^+ J=j?^ work : 1 work : : 1 day : x days, 

9x 
Multiplying extremes, &c., JcV^^' 

Clearing of fractions, 9j;=40. 

Dividing, a;=s4|, B and 0. 

Again, let x = the time ji, B and C would do the work. As 
A would do ^ of the labor in one day, B y\f , and ^ of it ; 
Therefore, 1^+1^+1=1^ ^ork : 1 work : : 1 day : x days. 

Multiplying extremes, &o., ion=l* 

Clearing of fractions, 37a;=120. 

Dividing, • x=^^, 

£x. (54.) Let :r s= the principal. 

Then, a:+a;X.10X4=780+780x.06x5. 

Collecting, &c., 1.4i;=1014. 

Dividing, a:=724.28f. 

Ex. (55.) Let x = the time. 

Then, 500x8Xa:=270x4x6. 

• Multiplying, 4000z=6480. 

Dividing, ^=Mi J^aw. 

Ex. (56.) Let 6x = the number of leaps the greyhound 
must take. 

Therefore, 9x = the number the fox takes at the same time. 
And 9a:-|-60 si= the whole number the fox takes. 

Therefore, 3 : 7 : : 6a: : 9a:+60. 

Multiplying extremes, &c., 27a:+180=422:. 

Changing terms, &o., 15a:=180. 

Dividing, a;=12. 

Multiplying, 6ar= 72, greyhound. 

9a:=108, thefox. 
That is, the greyhound makes 72 leaps and the fox 108. 
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Ex. (57.) Let bz =s the aumbor of dollars the men reoeiyed. 
Then, 46 — 5z := the number the women reoeiyed. 
And z s= the sum one man receiyed. 

And 8— x =: the sum one woman reoeiyed. 

Then, 66— 7j:=46— 5a:. 

By transpositioBy 2z=10, 

Diyiding, xzsi 5. 

Multiplying, 52;=s25, men receiyed. 

And 46—25=21, women received. 

Ex. (58.) Let a: =: the yalue of the first fiirm. 

Then, J(183+a;)= ^ — ss yalue of the second farm. 

And m^lSzJ^, 

Clearing effractions, 10248+56a:+13176=117a?. 
Transposing and uniting, 61j;:=23424. 

Diyiding, a;=384, 1st farm. 

i(183+384)=441, 2nd fiirm. 

Ex. (59.) 1st. To find the position of the second-hand. 

Let z s= the time and place of the minute-hand. 

Then, as the second-hand moyes sixty times as fiist as the 
minute-hand, it is evident it must have made one revolution of 
sixty seconds, and also sixty times ar, =: 6O2:, in order to be be« 
tvfeen the hour-hand and minute-hand, and be equal distances 
between them ; and, as the seconds in any given distance are 
sixty more in number thap the minutes, it is evident that 
60x— 60= the time and place of the second-hand. 

And, as the hour-hand move^ only ^ as fast as the minute- 
hand, 

z 
Then, =^ = the time and place of the hour-hand. 

Now, by the question, the difference in time between the 
minute-hand and second-hand is equal to the time between the 
second-hai^d and hour-hand. 



SIMPLE EQUATIONS. 65 

Therefore, x— GOa:— t)0=6Ua:— 60— ~. 

Clearing of fractions, 14272;=1440 m.=86400 seconds. 
Dividing, a:=60/y®^ seconds, 

2nd. To find the position of the minute-hand. 

Again, let x s= the time and place of the minute-hand. Then 
it is evident the second-hand will have made one revolution of 
60 seconds, and will also have passed over sixty times as many 
seconds as the minute-hand has minutes. 

Therefore, 60a:~60= the time and place of the second-hand. 
And, as the hour-hand, as we have before stated, moves -j^ as 
fast as the minute-hand, 

X 

Then, — = the time and place of the hour-hand. 

As the space or time between the minute-hand and second- 
hand, bj the question, is equal to the time between the minute- 
hand and hour-hand, 

Therefore, tiOa:— 60— a:=a:— :^. 

Clearing effractions, 720a;— 720— 12a:=12a:— a;. 
Uniting terms, 697a;=720 m.=r48200 seconds. 

Dividing, a;ss61f|f seconds. 

3d. To find the position of the hour-hand. 

Let X = the time and place of the minute-hand. 

X 

— = the time and place of the hour-hand. 

And 60— 60a:== the time and place of the second-hand. 
It is evident, in this last case, that the second-hand has not 
performed one revolution. 



Therefore, i— :^=:^+60-60a;. 

Clearing of fractions, 12a:— a:=a:+720— 720a:. 

Uniting terms, ' 730a:=720 m.=43200 seconds. 

Dividing, a;=59jf seconds. 

5* 
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Ez« (60.) Let £ s= the number* 

Then, 8ar+12— 54=144— 3ar. 

Collecting terms, 6z=il44— 12+54:^186. 



fDfPUl IQVATIOMB 01 THB WtBBt BlOBH, OQHlAIHnra TWO UK- 
KNOWN TIBM8. 



Abt. 152. 

Ex. (6.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 3, 

5. Subtracting, 

6. Dividing, 

7. Multiplying (1) by 4, 

8. Multiplying (2) by 7, 

9. Subtracting, 
10. Dividing, 

Hence a:=:4, and ^=s3. 

Ex. (7.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 3, 

4. Multiplying (2) by 7, 

5. Subtracting, 

6. Dividing, 

7. Multiplying (1) by 2, 

8. Adding (2) to (7), 

9. Dividing, 
Hence a;r=5, and y=2, 

Ex. (8.) 1. Conditions 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 3, 
6. Subtracting, 

6. Dividing, 



(p. 93.) 



3a:+7y=: 33. 

2x+4yz±z 20. 

6x+14^^ 66. 

6x+12y= 60. 

2y=. 6. 

y= 3. 

12:r+28y=132. 

14a:+28y=140. 

2x= 8. 

Xzrz 4. 



7a:-}-2y= 39. 

3^-4y= 7. 

21z+6y=117. 

21x-28y== 49. 

34y=r 68. 

y= 2. 

14x+4y= 78. 

^nx= 85. 



6a:— 3y= 27. 

4a:— 6y=— 2. 

12a:— 6y= 54. 

12:c— 18y=-6. 

122^= 60. 

r/sn: 5. 
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7. Multiplying (1) by 2, 


12a:-6y= 64. 


8. The (2), 


4a;— 6y=— 2. 


9. Subtracting (8) from (7), 


&r=r 56. 


10. Dividing, 


X=: 7. 


Hence a:=:7, an3 y=^5. 




Ex. (9.) 1. Conditions, 


7a:+3y= 62. 


2. Conditions, 


5j;-.2y= 86. 


3. Multiplying (1) by 2, 


14a:+6y=124. 


4. Multiplying (2) by 3, 


15a:-6y=108. 


5. Adding (3) to (4), 


29x=:232. 


6. Dividing, . 


X=: 8. 


7. Multiplying (1) by 5, 


85x+15y-310. 


. 8. Multiplying (2) by 7, 


35x-14y=252. 


9. Subtracting (8) from (7), 


29y= 58. 


10. Dividing, 


y= 2. 


Hence x=S, and ya=:2. 




Ex: (10.) 1. Conditions, 


12a:+8y=116. 


2. Conditions, 


2x— y= 3. 


3. Multiplying (2) by 6, 


12x-6y== 18. 


4. Subtracting (3) from (1), 


14y= 98. 


5. Dividing, 


y= 7. 


6. Multiplying (2) by 8, 


16x-8y= 24. 


7. Adding (1) to (6), 


28a:=140. 


8. Dividing, 


a:= 5. 


Hence a;==5, and y=7. 


• 


Ex. (11.) 1. Conditions, 


ll2r+8y= 124. 


2. Conditions, 


2x— 6y=— 66. 


3. Multiplying (1) by 2, 


22ar+6y= 248. 


4. Adding (2) to (3), 


24a:= 192. 


5. Dividing, 


x^ 8. 


6. Multiplying (2) by 11, 


22a:-66y=±-616. 


7, Subtracting (6) from (3), 


72y= 864. 


8. Dividing, 


y= 12. 


Hence a;=8, and y=rl2. 


. 
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Ex. (12.) 1. Conditions, 


9x+4y=i 58. 


2. Conditions, 


8x+2y= 26. 


3. Multiplying (2) by 8, 


9x+6y« 78. 


4. Subtracting (1) from (3), 


2y= 20. 


5. Diyiding, • 


• y=: 10. 


6. Multiplying (2) by 2, 


62r+4y= 52. 


7. Subtracting (6) from (1), 


3jr= 6. 


8. Dividing, 


x=z 2. 


Hence x=2, and y=slO. 




Ex. (13.) 1. ConcUtions, 


6a:+5y=112. 


2. Conditions, 


8x-2y= 80. 


3. Multiplying (1) by 2, 


12z+10y=224. 


4. Multiplying (2) by 6, 


40jr-10y=400. 


6; Adding (3) to (4), 


52i:=624. 


6. Dividing, 


x= 12. 


7. Multiplying (1) by 4, 


24j:+20y=448. 


8. Multiplying (2) by 3, 


24z-6y=240. 


9. Subtracting (8) from (7), 


262^=208. 


10. Dividing, 


y= 8. 


Hence :r=sl2, and yssS, 




Ex. (14.) 1. Conditions, 


7x-2y=— 6. 


2. Conditions, 


2ar+2y= 24. 


3. Adding (1) to (2), 


9x=s 18. 


4. Dividing, 


a:= 2. 


5. Mdtiplying (4) by 7, 


7x= 14. 


6. Subtracting (1) from (5), 


2y=: 20. 


7. Dividing, 


y=: 10. 


Hence x==2, and ysslO. 




Ex. (15.) 1. Conditions, 


ex+lly= 115. 


2. Conditions, 


8a:— 22y=— 30. 


3. Multiplying (1) by 2, 


12ar+22y= 230. 


4. Adding (2) to (3), 


20x= 200. 


5. Dividing, 


x^ 10. 
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6. Multiplying (1) by 2, 


122:+22y=230, 


7. Multiplying (5) by 12, 


12a:=120. 


8. Subtracting (7) from (6), 


223^=110. 


9. Dividing, 


y= 5. 


Hence x=10, and y=5, 




Ex. (16.) 1. Conditions, 


2a;+3y^ 47. 


2. Conditions, 


10a:— 12y=— 62. 


3. Multiplying (1) by 4, 


Sx+12yz=z 188. 


4. Adding (2) to (3), 


18a:== 126. 


5. Dividing, 


zz= 7. 


6. Multiplying (1) by 5, 


10a:+15y= 235. 


7. Subtracting (2) from (6), 


27y= 297. 


8: Dividing, 


y= 11. 


Hence z=i7, and ^=11. 




Ex. (17.) 1. Conditions, 


H-o- 


2. Conditions, 


h-h'- 


3. Clearing of fractions, 


ar— 2y= 0. 


4. " " " 


3a;+2y= 72. 


5. Adding (3) to (4), 


6a;= 72. 


6. Dividing, 


a:=: 12. 


7. Subtracting (3) from (4), 


4y= 72. 


8, Dividing, 


y= 18, 


Hence the value of 2;=:£l2, lo&d y= 


=18. 


Ex. (18.) 1. Conditions, 




2. Conditions, 


a:+|=: 37. 



3. Clearing of fractic^is, Bz—bysss 55. 

4. " " andmultiplyingbyS, 25a:+5y=925. 

5. Adding (3) to (4), 28a:=9e0. 

6. Dividing, x=i 35. 
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7. Multiplying (3) by 5, 

8. Multiplying (2) by 15, 

9. Subtracting (7) firom (8), 
10. Dividing, 

Hence the values of 2^35, and y^lO. 

Ex. (19.) 1. Conditions, 

2. Conditions, 

8. Multiplying (1) by 21, 

4. Multiplying (2) by 2, 

5. Adding (3) to (4), 

6. Dividing, 

7. Multiplying (2) by 12, 

8. Subtracting (3) from (7), 

9. Dividing, 

Hence the values of z=28, and y=21. 



15r— 25y= 275. 

15z-\-Sy=z 555. 

28y= 280. 

y= 10. 



4x 2y_ 

T"T= ^ 

z+ly^ 175. 

122:— 14y=r 42. 

2ar+14y= 350. 

14x= 392. 

x^ 28. 

12x+84y=2100. 

98y=2058. 

y= 21. 



Ex. (20.) Given 



f ll^y^ 19 
8 9~ ^^ 



> to find the value of a: and y. 



(^3a:+3y=126j 

1. By the first condition, 

2. By the second condition, 

3. Multiplying the Ist by 72, 

4. Multiplying the 2d by 21, 

5. Subtracting the 3d from the 4th, 

6. Dividing, 

7. Substituting 18 for j^ in the 3d, 

8. Transposing, &c., 

9. Dividing, 



Zf-I?- 19. 
8 9'' 

^z+Zy- 126. 

63x— 8y=1368. 

63z+63y=:2646. 

71y=1278. 

63j:-144=:1368. 

63a:=1512. 

x^ 24. 



Ex. (21.) Given 
andy. 



14:r+^= 38 
a:+12y=146 



> to find the value oi ^ 
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1. By the first condition, 
By the second condition, 



2. 

3. By transposition, 

4 



By substituting the value of a: in the 3d, 



14x+^^= 88. 
o 

x+12y=z 146. 

a:=146-12y. 

5y 



Keducing, &c., 

Clearing effractions, 

Transposing, &o., 

Dividing, 

By substitution, 



14(146-12y)+|?= 38. 

2044-168y+|^= 38. 

12264— 1008y4-5y= 228. 

1003y=12036. 

y= 12. 

a:=146— 144= 2. 



Ex. (22.) Given 



7 10""" 



and y. 
1. 



-20 



|+3y= 134 



to find the value of z 



First condition, 



2. Second condition. 



3, 
4. 
5. 
6. 
7. 
8. 

Ex. 

1. 

2. 
3. 
4. 
5. 



7 10^ ^^' 

|+3y= 134. 

lOz— 49y==— 1400. 

102:4-120y=5360. 

169y==6760. 

V= 40. 

By substituting the value of y in (4), 10a:+4800=5360. 

. Transposing, &c., ^^ 5g^ 

(23). Given j^+Jl^j to find the value of ;. and y. 
First condition, ax+by=c. 



Multiplying (1) by 70, 
Multiplying (2) by 40, 
Subtracting (3) from (4), 
Dividing, 



Second condition, 
Multiplying (2) by a, 
Multiplying (1) by m, 
Subtracting (4) from (3), 



9. Dividmg, 



mz-i-nyssd. 

max-\-any=zad, 

max'\-mby=7nc. 

any^mhy=zad—7nc, 

ad — mc 

y= . 

an — my. 
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7. Multiplying (2) by h, 

8. Moltiplymg (1) by n, 

9. Subtracting (8) from (7), 

10. Dividing, 



anx-\-hny=cn, 

bd—cn 



Z=Z' 



1 — an 



Ex. (24.) Given 
1. First oondition, 



a b 



H- 



2. Second condition, 

8. Clearing (1) effractions, 

4. Clearing (2) of fraictions, 

5. Multiplying (3) by i, 

6. Multiplying (4) by h, 

7. Subtracting (5) from (6), 

8. Dividing, 

9. Multiplying (3) by e, 

10. Multiplying (4) by a, 

11. Adding (9) and (10), 

12. Dividing, 



to find the value of :i; and y. 



z y 

a ^ 






=«. 



hx—ay~ 

dx-^cyzz 

bdx — ady= 

hdx-^-hcy^ 

ady-^bcy- 



y= 



tcdn, 
zahdm, 
zbcdn, 

zbcdn — ahdm. 
bcdn — abdn 



hcx—acy- 
adx+acys 
adx-^-bcx- 



Ex. (25.) Given 



f 1-12=1+8 



value of X and y. 

1. First condition, 



-g-+3-8=-j-+27 



ad-^-bc 
'.ahem, 
acdn, 

abcm-^-acdn. 
alfcm-{-acdn 

ad-^-bc 



* to find the 



2. Second condition, 

8. Clearing (1) of fractaops, 4c,, 2a:— y= 80, 



1-12=1+8. 

I+l!+|_8=^+n. 
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4. Clearing (2) of fractions, &c., 47ar— 18y=2100. 

5. Multiplying (8) by 18, 36a:— 18y= 1440. 

6. Subtracting (5) from (4), lla;= 660. 

7. Dividing, ar= 60. 

8. Substituting the value of x in (3), 120— y= 80. 

9. Transposing, &o.| ^=: 40. 



SmPUS EQUATIONS, CONTAININQ TWO OB HOBS UNKNOWN TEBMS. 

Abt. 152. (p. 97.) 

Ex. (3.) Given 2 ^ 6a:+2y+3z=45 > . 

3 ( 4a:+3y- z=31 ) ^' ^^ *'''* ^• 
Subtracting twice the first from the second, and we have 

4. 4y+7z=45. 
Subtracting twice the second from three times the third, 

5. 5y— 92:=3. 

Subtracting four times the fifrh from five times the fourth, 

6. 71z=213. 

7. z= 3. 
Substituting for z its value in the fourth, 

8. 4y+21=:45. 

9. y= 6. 
Substituting for y and z their values in the third, 

10. 4a;+18-3=31. 

11. ar= 4. 



to find the values 



1/ 8a:— 9y— 7z=— 36 ' 
Ex. (4.) Given 2 ) 12a:— y-3^= 36 1^ ^ 

3( 6z-2y-^= 10^ ofx,yandz. 

Subtracting three times (1) from twice (2), 

4. 25y+15z=:180. 

5. • 5y+ ^= ^6. 
Subtracting four times (3) from twice (2), 

6. 6y-2«=32. 
6 
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Sttbtrsctlng fire times (6) from mx times (5), 

7. 28zs56. 

8. ZB 2. 
Sttbstitnting for z its Taloe in the (6), 

9. 6y— 4«82. 

10. 6y=36. 

11. y= 6. 
Sobstitadng for y and z thor yalues in the (3), 

12. 6a;-12-2=10. 

13. 6z=24. 

14. x= 4. 

Ex. (5.) Given 2 i ^tZZsZ-il I ^ !"* ^^'^ J*^™" 

3ttbtracliDg seyen times (2) from &ur times (1), 

4. 61y+17z=r459. 
Subtracting four times (3) from (2), 

5. 7y+13z=127. 
Subtracting seven times (4) from fiflj-one times (5), 

6. 544z=:3264. 

7. 2=6. 
Substituting for z its value in the (5), 

8. 7y+78=127. 

9. 7y= 49. 

10. y= 7. 
Substituting for y and z their values in (1), 

11. 7a:+28-6=78. 

12. 7a:=56. 

13. z= 8. 

1 r a:+y=30 \ 
Ex. (6.) Given 2 ^ x+z=s25 > to find the values of z, y and i. 
3 ( y+z=:15 ) 

Subtracting (2) from (1), 

4. y— 2r=5. 
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Subtracting (4) from (3), 

5. 2z=10. 

6. 2:= 5. 
Substituting for z its value in (3), 

7. y+5=15. 

8. y=10. 
Substituting for y its value in the (1), 

9. a;+10=30. 
10. a:=20. 

1 ( 8a;— 4y=24- z ) ^ ^ , 
Ex. (7.) Given 2 j 6a:+ y= z+84 > *^ ^^ *^® ^^^^^^ ^^ ^' 

3 I a:+80=3y+4z' 2^ ''''^ ^• 
Subtracting three times (1) from four times (2), 

4. 16y-7z=264. 

Subtracting (2) from six times (3), 

S- 19y+23z=564. 

Subtracting nineteen tinfes (4) from sixteen times (5), 

6. 50U=4008. 

7. ^ z=8. 
Substituting for z its value in (4), 

^- 16^=264+56=320. 

9- ^ y=20. 

Substituting for y and z their values in (1), 
10. 8a:-80=24— 8. 

11- 8a:=96. 

12. a:=12; 



Ex. (8.) Given 2 
3 



2+34-'^^ 
3 4+2--^^ 
4^2 3""^^ 



4. Clearing effractions, 

5. Clearing effractions, 



^ to find the values of ar, 
y and z. 



ai:+4y-3z=:276. 
4»-%+6z=144. 
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6. Clearing of fractioDfl, ar+6y— izssaOi. 

Subtracting three times (5) from twice (4), 

7. 17y-24r=120. 
Subtracting three timee (5) from fbur times (6), 

8. 88y-34z:=r384. 
Subtracting thirty-three times (7) from seventeen times (8), 

9. 214r=2568. 

10. Z=:12. 

Substituting for z its value in (7), 

11. 17y-288=120. 

12. y=24. 
Substituting for y and z their values in (4), 

13. to+96-36=:276. 

14. Unitbg terms, 6x=216. 

ar= 36. 



Ex. (9.) Given 



1 fdu+ a:+2y— 2:=22^ 

2 42;— ^-f8z=35 to find the values 
8 I 4K+3a:— 2y =19 | of », «, y, z. 
4I2U +4y-f2z=46J 

Subtract three times (3) from four times (1), 

6. — 5a:+14y— 4z=31. 

Subtract the (8) from twice (4), 

6. — 3a;+l()y+4r=73. 
Add three times (2) to four times (6), 

7. 37y+25z=397. 
Add five times (2) to four times (5), 

8. 51y— ;?=299. 
Subtract thirty-seven times (8) from fifty-one times (7), 

9. 1312z=9184. 

10. z=7. 
Substituting for z its value in the (8), 

11. 61y-7=299. 

12. Uniting terms, 51^=306. 

13. y^6. 
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Sabstitating for y and z their Talues in (2), 

14. 4a;-6+21=35. 

15. Uniting terms, 4a;=:20. 

16. z= 5. 
Substitatang for y and z their values in (3), 

17. 4tt+15— 12=19. 

18. Uniting terms, 4w=16. 

19. u= 4. 



EQUATIONS OV THE TIBST DEOKEE, CONTAININCI SEYEBAL UNKNOWET 

QUANTITIES. 

Pboblems. (p. 98.) 
Ex. (1.) 1. Conditions, ^+^±^-=55. 

2. Conditions, B+^^z::^bO. 

3. « C+^=50. 

Clearing of fractions, 

4. 2A+ B+ C=110. 

5. A+^B+ C=:150. 

6. A+ 5+5C=250. 

7. Subtracting (4) from twice (5), 55+C=190. 

8. Subtracting (5) from (6), _2jB+4C=100. 

9. Adding twice (7) to five times (8), 22C=880. 

10. Dividing, C= 40. 

11. Substituting for C its value in (7), 5J?+40=190. 

12. Reducing, 55=150. 

13. Dividing, 5= 30. 

14. Substituting for B and C their values in (5), 

^+90+40=150. 

15. Collecting terms, il= 20. 

Hence A had $20, B $30, and C $40. • 
6# 
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Ex. (2.) Let tlie prioet of tbo Bogar ss z, y and z, 

1. Then, Zx+4y'{'2z^ 60. 

2. " 42:+y+5z= 59. 
8. And x+lOy+dzss 90. 

4. Sabtncting Uiree timee (2) ftom ftur times (1), 

l%-7z= 63. 

5. Sobtractmg (2) ftom four times (3), S9y+72=801. 

6. Adding (4) and (5), 52^:^:364. 

7. Dividing, y= 7. 

8. Substituting for y its yalae in (4), 91^72:= 63. 

9. Transposing, 72:= 28. 

10. Biyiding, zs=, 4. 

11. Substituting for y and z their valaea in (3), 

a:+70+12=: 90. 

12. Uniting terms, x^ 8. 
Hence the price of the first quality is 8 oentu per lb. ; the 

seoond, 7 cents; the third, 4 cents. 

Ex. (3). Let X ss best horse, y =s the worst horse, and x 
^ the harness. 

1. Then, «+y+2rs=120. 

2. " y+z^ 2x. 

3. And ar+2:= 3y. 

4. Subtracting (2) from (1), a:=120— 2r. 

5. Transposing, &o., rr=: 40. 

6. Subtracting (3) from (1), y=120— 3y. 

7. Transposing, Ac, y= 30. 

8. Substituting the values of a; and y in (1), 

40+30+^=120. 

9. Transposing, Ac, 2= 50. 

Hence the value of worst horse is $30, the best horse $40, 
and the harness $50. 

Ex. (4.) Let x^ y and z ss the three numbers. 
1. Then, «j-?d:f «34. 
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2. Then, »+^= 


=84. 


8. And «+*4 ^= 


=34. 


Clearing of firaotions, we hare 




4. 


2x+y+zss 68. 


6. 


a:+3y+«=Bl02. 


6- 


a:H-y4-42=136. 


7. Subtracting (4) from twice (5), 


by+z=lS6. 


8. Subtracting (5) from (6), 


-2y+3z= 34 


9. Adding twice (7) to five times (8), 


17z=442. 


10. Dividing, 


2= 26. 


11. Substituting for z its value in (7), 


5j^+26=136. 


12. Transposing, 


5y=110. 


13. Dividing, 


y=22. 


14. Substituting for y and z their value in 


(6), 


a 


:+22-fl04=186. 


15. Transposing, &e., 


2= 10. 


Hence the numbers are 10, 22 and 26. 





Ex. (5.) Let the three digits be represented by (a:— y), x, and 
(^+y) > *^en the number will be lO0(a:— y)-J-10a;-fa:+y=lllz 
-99y. 

1 mi /. ' Ilia:— 99y ... 

1. Therefore, ^ ^=41. 

^x 

T 

2. Clearing of fractions, 74a; — 66y=41a:. 

3. Transposing, 33a:=66y. 

4. Dividing, a:=s %. 

5. Again, IIU— 99y+396=100(a:+y)+10z+a:— y. 

6. lllar— 99y+396=100a:+100y+iair+ar— y. 

7. Reducing, 198y=396. 

8. Dividing, y=: 2. 

9. Substituting for y its value in (4), 

x=z 4. 

4— 2s=2, first digit; 4, second digit; mi 44-2=:6, the third 
digit ; and the number is 24& 
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Ex. (6.) Let X as biuhelB of wheat, and y s= bushels of lye. 

1. Then, 7x»4y+3. 

2. And X : y : : 3 : 5. 
8. Multiplying extremes, Ac, 52;sas3y. 

4. Multiplying (1) by 6, S5z=20y+15. 

5. Multiplying (3) by 7, Zbz^2ly. 

6. Subtracting (5) from (4), &c., yoslS, rye. 

7. Substituting for y its value in (3), 5x=:45. 

8. Diyiding, x= 9, wheat. 
Hence there are 9 bushels of wheat, and 15 of rye. 

Ex. (7.) Let x rs the property of A, and y = the property 
ofB. 

1. Then, 7x+|=990. 

2. And 7y+y=510. 

Clearing the terms of fractions, we have 

8. 49a;+y=6930. 

4. And ar+49y=3570: 

5. Subtracting (3) from fbrty-nine times (4), 

24003^=168000. 

6. Dividing, y=^0. 

7. Substituting for y its value in (3), 492-f70s=B930. 

8. Transposing and dividing, a;=140. 
Hence A's property is $140, and B's $70. 



Ex. (8.) Let z s=5 A's age, and y = B's age. 



X 



1. Then, y~+5= 6. 

2. And ?^4=s ^. 

6^ 14 

3. Clearing of fractions, 7y— a;+85=s 42. 

4. " « " 14y+280=i 6a:. 
6. Subtracting twice (3) from (4), 8x»294. 
6. Dividing. zsa 98. 
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7. Substituting for z its valpe in (3), 7y— 98+36= 42, 

8. Keducing terms, 7y=105. 

9. Dividing, y= 15. 
Hence A's age = 98 years, and B's age = 15 years. 

Ex. (9.) Let - =s the fraction. 

y 



1. Then, 






2. And 






3. Clearing of fractions, 




Zz+3=y. 


4^ « u (t 




4a:=y+l. 


5. Subtracting (3) from (4), 




z— 8=1. 


6. Uniting terms, &c., 




2=4. 


7. Substituting for a: ita value in 


(3), 


12+3=y. 


8. Transposing, &c.. 




Sr^clS. 


Hence the fraction is •^. 




• 


Ex. (10.) Let z ss A's age, and y = BV 


lage. 


1. Then, 




X *~y- 25 


2. And 




z 2 

* 5 8- 



3. Clearing of fractions, 2x^z+ys=i 50. 

4. ". " ." 15y— 3j:— 3y== 5z. 

5. Adding fi)ur times (4) to four times (3), 20^=400. 

6. Dividing, y= 20. 

7. Substituting jfor {( its value in (3), 2:r{-20= 50. 

8. Transposing, &c., 2;= 30. 
Hence A's age ±s 30 years, and B*s = 20 yegw. 

Ex. (11.) Let z = the larger number, and y = the less. 

1. Conditions, 4(a;-|-y)—^Zjf-- 62. 

Ox 

2. .« (H-y)-(*-y)= Y- 
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3. Clearing of fraetdoiiB, lfix+l&y--x+ys:^24S. 

4. Uniting termB, 152:4-17^=248. 

2x 

5. Uniting terms of (2), 2y= -^. 

o 

6. Clearing of fractions, 6ys= 2z. 

7. Adding fifteen times (6) to twice (4), 124yr=:496. 

8. Dividing, y= 4. 

9. Substituting for y its value in (6), 2z= 24. 
10. Dividing, x=: 12. 

Therefore, 12 = ike larger number, and 4 ss the less. 

Ex. (12.) Let z :s A's monej, y =s B*s money, and z = 0*8 
money. 

1. Then, by conditions, 2:4-100= ^-j"^* 

2. « " « ^4-100=2(2:4-2). 

3. «* " « z4-100=3(2:-f.y). 

4. Adding twice (1) to (2), 300=y-J-42. 

5. Adding three times (1) to (3), 400=62^4- 2z. 

6. Subtracting half (5) from thrice (4), 700=llz. 

7. Transposing and dividing, z=63^. 

8. Substituting for z its value in (5), 400=6^+127^^-. 

9. Transposing, &c., 6y=272/j-. 

10. Dividing, y=s 45^. 

11. Substituting for y and z their value in (1), 

2:4-100= 45A-}-63^. 

12. Uniting terms, &o., xsss9^. 

Hence, first man's money, $9^; the second, $4:^^; the 
third, $63/t-. 

Ex. (13.) Let X, y and z sst thdr respective ages. 

1. Then, by conditions, 2:4-y4-z=90. 

2. " « " (2:4-z)— y=30. 

3. " " " (2:+y)— z= |. 

4. Subtracting (2) from (1), 2^=60. 

5. Dividing, ys=30. 
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6. Subtracting (3) from (2), 2z— 2y=30— |. 

7. Multiplying (6) by 4, 8z— 8y=120— z. 

8. Transposing, &c., (7), 9z— 8y=120. 

9. Substituting for y its value in (8), 9z— 240=120. 

10. Transposing, 9z=360. 

11. Dividing, z= 40. 

12. Substituting for y and z their values in (1), 

a;-j.30+40= 90. 

13. Collecting terms, Ac, a:= 20. 
Hence A's age 20, B's 30, and O's 40 years. 

Ex. (14). Let M7, ar, y, ar, represent their estates respectively. 

M,_[-a:+y-f-z=14000. 

2m,+3x+|+L=16000. 

,o4-2a:+2y+^=18000. 

-+-+??+-= 4000. 
2^3^4^5 

5. Subtracting ten times (2) from twenty times (3), 

10a:+36y+6r==200000. 

6. Subtracting ten times (2) from twenty times (1), 

— 10a;+15y+18z=120000. 

7. Subtracting sixty times (4) from thirty times (3), 

40a;+45y«300000. 

8. Multiplying, (6) by 4, — 40a:+60y+722:=480000. 

9. Adding (7) to (8), 105y+72z=780000. 

10. Adding (5) to (6), 50^+24^=320000. 

11. Subtracting (9) from three times (10), 45^=180000. 

12. Dividing, 2^= 4000. 

13. Substituting for y its value in (10), 

200000+24z=320000. 

14. Transposing, &c., z= 5000. 

15. Substituting for y its value in (7), 40:r-f 180000=300000. 

16. Transposing, &c., xs 8000. 



1. Then, 


by conditions, 


2. « 


« C( 


3. « 


(( (1 


4. « 


(( (C 
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17. Subrtitaiiiig for x, y, z, iheir yalaes in (1), 

117+3000+4000+5000= 14000. 

18. Transposing, &c., w= 2000. 
Hence A's estate $2000, B's $3000, C's $4000, aod D's $5000. 

Ex. (15.) Let the four numbers be represented by tc, Xi Vi 
and z, respectiyelj. 



1. Then, bj conditions, 




«,+!= 357. 


2, M U U 




x+|= 476. 


8, " " " 




y+|= ^9^ 


4^ <C l< c< 




-+.= 714. 


5. Clearing of fractions. 




2»+a:== 714. 


6« " '* " 




8x+y= 1428. 


y^ u « i« 




4y+*== 2380. 


8. " " •*• 




«,4-6z= 3570. 


9. Subtracting (5) from twice 


(8). 


-a;+10z= 6426. 


10. Adding (6) to t^^ree times 


(9). 


y+30z=20706. 


11. Sabtraoting (7) from four times (10), 


119z=80444 


12. Dividing, 




Z=: 676. 


13. Substituting for z its yalue 


in (7), 


4y+676= 2380. 


14. Transposing, &c.. 




y== 426. 



15. Substituting for y its yalue in (6), 32+426= 1428. 

16. Transposing, &c,, xs=: S34. 

17. Substituting for z iia yalue in (5), 2«;+334=: 714. 

18. Transposing, &o., tosss 190. 
Hence the four numbers are 190, 834, 426, and 676. 

Ex. (16.) Let X =s the length of the field, and j^ »: itd 
breadth. 

1. Then, xXy=^xy=s the contents of it. 

2. a+5xy+J=«a:y+5y+4z+20. 
8. By condition, x^+240s=a:y+5y+4a;+20. 
4. Transposing, &c., 5y+4z=220, 
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5. Again, «— 4Xy— &=3;y— 4y— 6a;-f*20. 

6. Tken, by conditions, xy — 210=:a:y— 4y— 5a:-|-20. 

7. Transposing, &c., 4y-j-5a;s=: 230. 

8. The (4), 5y+4x= 220. 

9. Multiplying (7) by 5, 20y+25z=1150. 

10. Multiplying (8) by 4, 20y-f-16a:= 880. 

11. Subtracting (10) from (9), 9a;= 270. 

12. Dividing, xis^ 30. 

13. Substituting x for its yalue in (8), 5^+120== 220. 

14. Transposing, &c., yss 20. 
Therefore the length of the field is 30 rods, and its breadth 

20 rods, and it contains 600 square rods. 

Ex. (17.) Let X = the price of wheat per bushel, in shillings, 
and y = the price of the barley. 

Then, — =s the number of bushels in the second offer. 

X 



1. Therefore, 

2. And 


12a:=8y+56. 


3. Therefore, 

4. And 

5. Transposing, 

6. And 


8^= bx. 
12a;= 5a:+56. 

lx= 66. 

X=: 8. 


7. Therefore, 


y= 5. 


The prices of wheat and 
shillings resqpectively. 


barley per bushel were 8 and 5 



Ex. (18.) Let X = oxen, and y = cows. 

1. Conditions, ar+y=89. 

2. " a?— 4— 7=y— 20. 
8, Uniting terms, x — y=:— 9. 

. 4. Subtracting (3) from (1), 22^898. 

.6» Dividing. ^aBs49. 

6. Sub6titutingfor|^it8tal]firat(l),x-f49»89. 
7- Transposing, &c., ars=;40. 

There were 40 oxen and 49 cows. 
7 
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Bx. (19.) Let X s A's turkeys, and y s B's turkeys. 

1. Then, a:+5=y — 5. 

2. And x-15=f(y+15), 
8. Cleuingoffractiona, Tz— 105s3y4-45. 

4. Multiplying (1) by 7, Ac, 7a:+70=7y. 

5. Sabtracting (4) firom (3), &e., 4y=220. 

6. Dividing, y= 55. 

7. Substituting for y its value in (1), x-{'5s=s55 — 5. 

8. Uniting terms, &c., z=:45. 
A bad 45, and B 55 turkeys. 

Ex. (20.) Let z sas the larger, and y s: the smaller number. 

1. 1st condition, S^"!"^ ^* 

2. 2d condition, i — 1= 6. 

4 o 

8. Clearing effractions, and multiplying by 8, 12a;-f 9y=s900. 

4. «• " " " 2, 12a:— 8y=288. 

5. Subtracting (4) from (8), 17y=612. 

6. Dividing, y= 86. 

7. Substituting for y its value in (8), 12a?+824xB900. 

8. Dividing, x= 48. 
Hence the numbers are 48 and 86. 

Ex. (21.) Let x =: the numerator, and y as the denominator. 

x4-5 
1. Then, by conditions, — ^ — :=2. 

2- And " « ^=i. 

8. Clearing of fractions, a;+5ss2y. 

4. " « " 2a:=y+2. 

5. Subtracting (4) from twice (8), 10s=8y— 2. 

6. Connecting terms, 12as^. 

7. Transposing, Ac, y=4. 

8. Substituting for y its valiw in (8), ar-f-dsS. 

9. Reducing, xcsS. 

Hence the fraction is |, 
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Ex. (22.) Let x == B's age, and y sss C's age. 

1. Then, by conditions, -2_=y— 3, 

2. And " « «— 3=y+3. 

3. Multiplying <1) by 2, a;+3=2y— 6. 

4. Subtracting (2) from (3), 6s=y— 9. 

5. Transposing, &c., ^=15. 

6. Substituting for y its Yalae in (2), x—Sssld+S. 

7. Transposing, &c., a;=s21. 
Hence B's ag€ 21, and C's age 15 years. 

Ex. (23.) Let x = first number, and y = second number. 

1. By first condition, — -j— ^= 15 j. 

2. By second condition, X""?^^ ^H* 

3. Clearing of fractions, 8x-|-9y=r 188. 

4. " " " 2Ii;— 4y= 162. 

5. Subtracting eight times (4) from twenty-one times (3), 

221^=2652. 

6. Dividing, y=: 12. 

7. Substitutmg for y its value in (3), 8ar+108= 188. 

8. Transposing, &c., a;= 10. 
Hence the numbers are 10 and 12. 

Ex. (24.) Let x = the larger part, and ^ = the smaller part 
1. Then, by conditions, :B-|-y= 50. 

- 2. And « « 1== |. 

3. Clearing effractions, &c., (2), dor— 16^^=: 0. 

4. Nine times (1), 9a;+9y=450. 

5. Subtracting (3) from (4), 25^=450. 

6. Dividing, y= 18. 

7. Substituting for y its value in (1), a;+18=t 50. 

8. Transposing, &c., Xs= 82. 
Hence the krger is 32, and the smaller 18. 
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Ex. (25.) Let y ^ihe man's tge, and :r ss hk wife^s. 

1. Then, by conditions, x : y : : 3 : 4. 

2. Multiplying extremes, &c., 4r=3y, 
8. By conditions, 2+12 : y+12 : : 5 : 6. 

4 Moltiplying extremes, &o., 6x-|-72=5^4~^- 

6. Multiplying (4) by 2, 12x+144=rlOy-{-120. 

6. Moltiplying (2) by 8, 12a:=:%. 

7. Subtracting (6) from (5), 144= ^4-120. 

8. Transposing, &c., 9=^24. 

0. Substituting for y its value in (2), 4r=72. 
10. Dividing, ar=18. 

Hence the man's age is 24, his wife's 18 years. 

Ex. (26.) Let x s: the days he labored, and y = tke days 
he was absent 

1. By conditions, x+y= l^* 

2. " " 12a:— 8y= 40. 
8. Multiplying (1) by 12, 12a:+12y=120. 
4. Subtracting (2) frwn (8), 20y= 80. 
6. Dividing, y=: 4. 

6. Substituting for y its value in (1), z-|-4=: 10. 

7. Transposing, &o., zss 6. 
Hence he labored 6 days, and was ab^^t 4 days. 

Ex. (27.) Let a: = the price of the chaise, and y s the 
price of the horse. 

1. Then, by conditions, a:+y= 208. 

2 H « « f?- 2y 

•7"" 3* 

8. Clearing of fractions, 122:ss 14y. 

4. Multiplying (1) by 12, 12x+12y=2496. 

5. Subtracting (8) from (4), 26y=:2496. 

6. Dividing, y=: 96. 

7. Substituting for y its value in (1), :r+96s= 208. 

8. Transposing, &c., x=s 112. 
Hence the chaise eost $112, and the horse $96. 



8I1IPLX XQVATXOHB. 79 

Ex. (28.) Let 2z n tbe aam A lost, and a; ss the mun B 

lost. 

240 2x 

1. Then, by conditions, - — g — =96— «. 

o 

2. Clearing of fractions) 240-*22s=288— 8x. 

3. Transposing, &c., a;=48. 

4. Multiplying, ' 2ar=96. 
Hence A lost $96, and B lost $48. 

Ex. (29.) Let :i; = the time A would finish the work. 

As A and B would complete the work in 6 days, having 
already labored 4 days, it is evident that in one day Hiey would 
do ^ of the work. 

And as B could finish it in 16 days, he would in one day do 
2^ of the remaining labor. 

Therefore, A would do ^ — iV=^t of it in one day. 

And ^^ work : 1 work : : 1 day : z days. 

5a: 
Multiplying extremes, &c., 7o=l' 

Dividing, &c., 2P=9f days. 

Hence A would finish the work in 9| days. 

Ex. (80.) Let z = the first kind of grain, 40— z s ibe 
other kind. 

1. Then, by conditions, 60Xa:+00(40— a:)=40x80. 

2. Keducing terms, 602;+ 3600--90a:s: 3200. 

3. And 302;= 400. 

4. Dividing, z= 13j, 

5. And 40-13j=± 26f. 

Hence the first kind of grain was 13^ bushels, and the second 
kind 26| bushels. 

Ex. (31.) Let z = bushels of com, and 170— a; = bushels 
of barley. 

1. Then, 30x30+70Xa;+90(170-a;)=200x80. 

2. Reducing, 900+70a;+15300— 90a;=16000. 
8. Collecting termd, 20a;=:200. 
4. And « xsalO. 

7* 
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5. Substitatiag f<ff « its Tftlae in ike oonditioiiB, 

170-10=160. 
Henoe, 10 biuhek of corn, and 160 of barlej. 

Ex. (82.) Let 2 ss ihe oxen, and y ss the coire. 



1. By oonditions, • 




«-6 ^ 


2. " " 


X 


-6-10=y--8+2. 


8. Bedaciog, 




z-16=y-6. 


4. Twice the (1), 




a:— 6=2y— 16. 


5. Subtracting (3) firom (4), 




10=y— 10. 


6. Transposing, 




y=s20, cows. 


7. Substituting for y its Yalue In 


(3). 


a:-.16=20-6. 


8. Transposing, &c., 




2;r=30, oxen. 


Hence there were 80 oxen and 20 < 


sows. 




Ex. (33.) Let :r = the larger number, and y = the less. 


1. By conditions, 




x+y=lh. 


2. " " 




Ax=^. 


3. Multiplying (1) by 4, 




4a:+4y=60. 


4. Subtracting (2) from (8), 




10y=60. 


5. Dividing, 




y= 6. 


6. Substituting for y its value in 


(1). 


a:+6=15. 


7. Transposing, 




x= 9. 



Hence the numbers are 9 and 6. 

Ex. (34.) Let the limes A, B and C would perform the work 
respectively be =s x, y, z ; and let to ss the time they would all 
do it. Then, as A and B would together perform the work in 6 
days, it is evident they would in one day perform ^ of the labor ; 
and, for the same reason, A and C would perform in one day ^ 
of the work, and B and G, in 12 days, ^^ 0^ ^*- 

Therefore, A+B=i. 

And J+C=J. 

And B+C:J^. 

Therefore, 2il+2B-|-2C=f. 

And A+B+Ct=z^. 
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Tken, as B aod C would do -^ of tlie work in one day, and Ay 
B and G -^^ of it, it is evident that At in one day would do -^ — 

A«Aofit. 

Ther^oro, ^^ work : 1 work : : 1 day : z days. 

5a: 
Multiplying extremes, &o., Ji^^' 

Clearing of fractions, 5a;ss48. 

Dividing, xssd^ days. 

B in one day would do -j?^— ^=s^^ of it 

Therefore, ^ work : 1 work : : 1 day : y days. 

Multiplying extremes, &c., Trt^^' 

Clearing of fractions, ^=16 days. 

C in one day would do -jS^— ^=^ of it. 

Therefore, ^^ work : 1 work : : 1 day : z days. 

Multiplying extremes and means, 7q=1« 

4o 

Clearing of fractions, 2;ss3s48 days. 

As A, B and C do ^ of the work in a day. 

Therefore, -^^ work : 1 work : : 1 day : w days. 

Multiplying extremes and means, Tft=l' 

Clearing of fractions, 8i£?=16. 

Dividing, ^ w=bi days. 

Hence, A would do the work in 9f days, B in 16 days, C in 
48 days ; A, B and C together, in 5^ days. 

Sx. (35.) Let the four shares be represented respectively by 
«>, X, y, z. 

1. Conditions, u?= "^^"^ . 

^- ^~ 3 

w+z+z 

8. « y=^V^- 

4. " w=s«+14 
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6. Clearing of fnctioDfl, 2wssZ'{'y^z, 

6. " «. 44 , ^^w+y+z. 

7. " " « 4y^w+x+z. 

8. (4.) tr»z+14. 

9. Subtractbg (5) firom (6), Zw^Ax. 

10. Subtracting (8) from (7), 4y=a:+2«N-14. 

11. Subtracting (4) from (5), t03as2;-}^^14. 

12. Multiplying (11) by 4, and tranqKwing, 

4z+4ysszb6+4w. 

18. Transposing (10), — z-f^=— ^4+2w. 

14. Subtracting (13) firom (12), bz^70+2iv. 

15. Multiplying (14) by 4, 2O:r=s28O+8t0. 

16. Multiplying (9) by 5, 20a:=16w. 

17. Subtracting (16) from (16), =280— 7ia. 

18. Transposing, 7t<T=280. 

19. And to=s 40. 

20. Substituting for w its value in (9), 4z=:120. 

21. Dividing, x^ 30. 

22. Substituting for to and x their value in (11), 

40«80+y-^14. 

23. Transposing, &c., y=24. 

24. Substituting for to its value in (8), 40=z4-14. 

25. Transposing, &c„ z=ss 26. 

26. Addii^ the values of w, z, y, z, 

40+30+24+26sl20. 
Hence the whole sum is $120 ; oldest son's share, $40 ; second 
son's, $30 ; third son's, $24 ; youngest son's, $26. 

Note. — In solving the foregoing problems, the pupil should 
perform each one by eliminating the unknown terms not only 
by addition and subtraction, but also by comparison and substi- 
tution. By so doing he will obtain more knowledge of solving 
equations than by any other means. 
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NEGATIVE QUANTITIES. 
Abt. 153. (p.'lOe.) 



Ex. (8.) Let - =s the fraction. 



1. Then, by conditions, 




y 


2. And, " " 




y+2-*- 


3. Clearing of fractions, 




4x+S=y. 


4^ (( (( (( 




2x=y+2. 


5. Subtracting (4) from 


(8), 


2a;+8=-2. 


6. Transposing, 




2a:=-10. 


7. Dividing, 




a:=— 5. 


8. Substituting for x its value in (3), 


-20+8=y. 


9. Transposing, 


—5 
-12* 


y=-12. 


10. Hence the fraction is 




Ex. (9.) Let -== the fraction. 

y 




1. Then, by conditions. 




y 


2. And " " 




y+2 * 


3. Clearing of fnwtions, 




a:+7=0. 


4, « « <( 




0=y+2. 


5. Traosposing (3), 




«=— 7. 


6. Transposing (4), 


-7 
-2" 


y 2. 


7. Hence the fraction is 




Ex. (10.) Let - r= the fraction. 

y 




1. Then, by conditions, 




y 


2. And «« «« 




' =1 

y-lO 
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8. Clearing of fractioDS, z-)-4=0. 

4. " " " a:=y— 10. 

5. Transposing (3), xsss— 4. 

6. Substituting for z in the (4) its value in the (5), 

-4=y-10. 

7. Transposing, y=6. 

8. Hence the fraction is -t-. 

o 



THEOREMS. 



Abt. 147. (p. 114.) 
Ex. (4.) Aru. MV+eabm+m\ 
(5.) Ans. 2bf+i0xy+16x'. 
(6.) Ans. 4m*+12nm+9n\ 
(7.) Ans. 49cP+28cfe+4c«. 
(8.) Ans. 4n^+l2mo+9v^. 

Art. 159. (p. 115.) 



Ex. (9.) Ans. 26a*+20a«*+«*. 
(10.) Ans. 1+i+A- 
(11.) Ans. 9+i+A. 
(12.) Ans. 4+2+f 



Ex. (2.) Ans. 9a«— 12a3+4*«. 
(3.) Ans. 25»i*— lOwin+n*. 
(4.) Ans. IQaJ^l^-'Sabx+x'. 



Ex. (6.) Ans. V-6aV+3'. 
(6.) Ans. a:»-2aY+^- 



EVOLUTION. 



Art. 183. (p. 129.) 
Ex. (6.) ar*— 2a:'+3x*-2a:+l ( x^^-x+l. 

ar* 



2z'—x ) ^22^+82^ 
^2x'+ a? 



2a?^2z'\-l ) 2a:«-2a:+l 
2a:«— 2a:+l 
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Ex. (7.) a:»-2a:«+ar*+2«»-2a:»+l ( a^-^z'+l. 






2a:s_2a;2+l 



Ex. (8.) a*+i(^b+10aW+12ab^+%* ( a^+2ab+Sy. 



2a«+2a* ) Ae^b+lOaW 
4t^b+ 4a2^ 



6a^y+12ay+9^* 
Ex. (9.) a*— 2a»+2a«— a+i ( a^^-a+i. 

/.4 



2a«— a)-2a»+2a? 
-2a»+ a' 



2a?— 2a+i ) a^-^a+i 
a?— a+i 



Ex. (10.) 4a2a;*-12a8a:8+13aV-6a«a:+a« ( aM:»-3a»ar+««. 
4a2a:* 






^- (^^-^ r" 3^+9^G--^- 

a« 
b^ 



2a 2b\ 



"33c+9c« 
4a3 4^ 
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Ex. (7.) 






8a«+6a3+3^+3ac+3^+c*) 3a»c+6a^c+3^c+8flc*+3^+c* 

8g«c+6g3c+3yc+3ac«+35c'+c' 

First diviflor, 3(a)»+3(aX^)+(*)"=3a»+3a3+3«. 
Second divisor, 3(a+^)2+3(«+*)c+(c)'==3a«+6fl^+33»+ 
8ac+3^+c*. 

BT DBTACHXD COSFnCISNTS. (p. 135.) 

Ex, (3.) 1+8+24+32+16 ( l+4+4=ra:*+4a:+4. 



2+4)8+24 
8+16 



2+8+4 ) 8+32+16 
8+32+16 



1+4+4 ( l+2=a;+2. Ans. 
1 



2+2 ) 4+4 

4+4 



In this question we extract the square root of the square root 

Ex. (4.) 1+0+0+3+0+0+3-1 ( 1+0+0—1= 

1 a:»+0a:»+0a:— y=« 

3+0+0+3+1 ) 0+0+3+0+0+3-1 :r»— y. 

0+0+3+0+0+3-1 

Art. 188. (p. 138.) 
Ex. (4.) »i«— 6;»«+40;»»-96m— 64 ( m«— 2«?i— 4. 



»)-€ 



;„«_6ot'+12wi*— 8^8 



8w M -12»g*— 48m^--96m.-64 
»!•— 6V+40m»— 96m— 64 



&ABIGAL QUANTITIES. 

Ex. (5.) 32a:«-80aj*+80a:»--40a:*+10a:— 1 ( SLc-l. 
80:c*)-80a^ 



32a:«-80a;*+80x«— 40a:>+10a;-l. 



SURDS, OR RADICAL QUANTITIES. 

Art. 191. (p. 139,) 

Ex. (4.) 3a2x3fl'=9^ ; whence a/W. 

^ ^ ^ ^ sr^ 

(5.) oXoXo=o^; whence^ H^. 



(7.) 



3^ 3^ 3 27' ^27 

(6.) a?X^X^X3i?X^=^^ ; whence s^. 

X X X =, V4 ; whence ( ; r, P. 



ar— y x— y z-r-y x— y («— y)* 
(8.) (x-y)(a:-y8)=(a;-y«)> ; whence ( (x— yV)*. 

Aet. 192. (p. 140.) 

Ex. (12.) i^/5'=ViXiXA/^= If. 

(13.) i4^3»=>^ixiXiXiXAy^=*E 
(14.) • 3"X.y^=>v/^^. 

AST. 194. (p. 141.) 

Ex. (2.) Here \-^^=:lxk=% the first index. 

And ^-j-|=j.xf =3, the second index. 

Therefore, 8*=/^^, or >y5; and 5*=>^=>^a25. 
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Ex. (3.) Here f -f-^sS, the fint index. 
And ^-s-^s=s2, the second index. 

Therefore «'=aJ/7, and a*=^^. 

Ex. (4.) Here ^-h^=:4, the first index. 
And }-H}=:6, the second index. 

Therefore 3fl*=3,4/^, and 2a*=24^«. 

Ex. (5.) Herei-^TV=3. 
And i-HTV=4- 

Whence 5a:*«5}i/?, and ay*=6}J/7. 

Abt. 195. (p. 142.) 
Ex. (3.) }andi=|andf 

Hence 2*=2*==(2*)*=16*=r4/TB. 

And 8*=3*«(3»)*=r(27)*=/*^. 

Ex. (4.) i and i=f and i. 

Henee a*sa=a*=/l/?. 

And J*=(i)*=^X" 

«..»l^l'*i^ 
Ex. (5.) — and -= — and — . 
^ m n mn mn 

Therefore a;« = (a:")^= V^- 

And * y"=(2r)^==5ylr". 

Art. 196. (p. 143.) 
Ex. (3.) >i/7SV=//25xV^=5VX 
(4.) 4/mF=,./I6X/^=2A/F. 
(6.) ,4/W?S;?^"27^^Fx^^5?=3flX/4^^ , 

Abt. 198. (p. 144.) 
Ex. (3.) 2v^(J=:yi5^2xiix5ix40=/yi2U«=/yM><5«4>^. 
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A»T. 199. (p. 144.) 
Ex. (3.) Vf=V?X'*=Vir=V^V><¥=|A/n"- 

(5.) ^=^-ixi=^^=,y^;x^=i^. 

XXAUFU8 TO XXXUnSB THX FOBXGOINO BULB. 

Ex. (1.) Vlii5=V25x5=5yvf5: 

(2.) A/80aV=A/16a»a:*XV5i^4azV5i: 

(3.) /^18D«<i«c'=4/iS7a»i'X-^i?=3aj;;('75?: 

(4.) 7VB'5'=VBg2a=V7M"xv^=28V^. 

(5.) ?A/f=V5?^=V^X|=V^V=Vi»TX* 

(6.) AVf=V^3<T=V^^=VT«fifXi=^^. 

(7.) VSB^iy=/s/IB^5^XA/^^^4«a:V^- 

(8.) f^bii3*+64^^^4/ 8X (7z«4- V)=*aJ/7**+¥- 

ADDITION OT SCUD OtTANTinEg. 

Abt. 200. (p. 146.) 

Ex. (7.) Bequired the sum of fJWvsA V^ST 
First V5T=^^^x3■=3A/3: 

And A/i8i=A/16x3=4//S: 

Then 3VB+4V^=7aA 

Ex. (8.) Kequired the sum of VSIT and VT^I 
First /v/M=V^5x2=5V2. 

And V72=V36X2=6V2'. 

•Then 6vTir+6//2'=ll/</2: 

8* 
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Ex. (9.) Find the ram of ^/I8(T and VIDS: 
First VIgOe=/i/3Bx5=s6/s/5r 

And V3o5«/s/^Ix5=:9^/5: 

Then 6V^+9v^=15//5r 

Ex. (10.) Findthe8umof,C^^and^yl35: 

First ,^^Tl)=^'Tx5=2>y5: 

And ,ir[S5^A/inx5^S4^. 

Then 2yi5^5+3..J^ =6.^. 

Ex. (11.) Find the sam of 4,^M and b^^TSS, 
First 
447M=4/4x4X4X54=4/H4o5=y«/m8Xii=12>^^ 
And 

Then 12/^+20^5^ =32^ 

■Ex. (12.) Find the sum of >^ J and aJ^ 

First /^=Ayix|==/C/f==Ayixf=i/y2: 

And ^:jV=^irVX^=>C^^==^}^^Vxl=*/«^ 
Then ^,^+^^2" =i4^. 

Ex. (13.) Required the sum of SVo^and SvOBtf^. 

First BaT^T =^sfh. 

And SvTS^Z^S'OaV*. 

Then &rV^+20aV*«=(3a+204»)A/?r 

SUBTBACnON OP SURD QUANTITIES. 

AaT.201. (p. 146.) 
Ex. (8.) Required the difference between 2V50 and >/I?.- 

First 2^/5D==^;^2x2x60=V200==V100x2^10A/2 
. And VTS-^V^xS" = Sa/Z 

Then 10a/2:-3VZ" =s ///S". 
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Ex. (4.) What is the difference between fLiVW^Twod S^/Wi 

First 

And 3y^^iO=Aj^3x3xax40 ^/4^IW=^ai6x5=a5,^ 

Then 8>.yS--6,.J^ =2>^ 

Ex. (6.) Eequired the difference between a/75 and >^48. 

First >v/75==a/25x3=5v^. 

And V38==V16X3=W3. 

Then 5V3^4V3^/v/^. 

Ex. (6.) Required the difference of y^^Sff and aJ^SIT 

First 4/lSB^>iy64x4=4>y?. 

And 4/$J2=^8x4=2>^4. 

Then 4^-2^T==2Ayi: 

Ex. (7.) Required the difference of 4/|"and ^</|I 

First ^=^.^y?X |=>C/P=/y7Xf=^/y<r 

And >^|=^|X8=Ay/r=>^5^^VX|=A/yB: 

Then j^/^-j,^ =i/^ 

Ex. (8.) Required the difference of a^ and /}/^ 

First A/T=^i ^V<W^ rV^^^Th;X'^^iVW. 

And /5/ V=^'¥xf =v<rjf =>^1VX¥=*V75. 

Thai iA$m^i4n5 =^^a/W. 

Ex. (9.) Find the difference of ^aJ/o^ and l^/SK 

First f/S/5^=^^^X 

And fA5^^^=^V^ 
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Ex. (10.) From x/^o^tftke &rV^ 

First Vi«^=A/4a:*Xa=2a;V«r 

And 8*// 9o=a/ SxX&^X ^=A/'Sl!?a=9xA/Z 

Then 2a;Via— 9a:Va=-^7a;V«^ 

KULUPUCAHON or sdbdb. 
Akt. M4. (p. US.) 

Ex. (5.) Multiply 4a/I2 

By SyyTg- 

12A/2¥=12ViX^=24V5r 
Ex. (6.) Multiply S/^~I 

By W""g" 

6/va6=24. 

Ex, (7.) Multiply itiT^ 

By JAJi'T? 

Ex. (8.) Multiply ^VT 

By A^i 

i VA=IV|XA=5X3VS=|V^ 

Ex. (9.) Multiply 7>*T:F 

By 54r^ 

85/{772=85/^^?Xfe=70>^. 

Ex. (10.) Multiply i ^ 

By Ax5^ 



^v^/Tus: 



Ex. (11.) Multiply 
By 



A 

2a\ 
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Ex. (12.) Multiply {a+h)^ 

By (a+h)i 

Ex. (15.) Multiply Vfl+ vT+ Vc by Vfl+A/y-VcT 
V^+A/'b+A/c 
A/a+A/I—A/c 

— A/ac—A/bC'^ 

a +h — 0+2^/3"- 
Note. — Similar quantities are multiplied by adding their Ex- 
ponents. See Art. 82» 

BIYISION 07 ST7BD QUANTITIES. 

Abt. 205. (p. 150.) 
Ex. (5.) ^^=2V27=2VffX3=6V3; 



Ex. (6.) 1^=2^. 






to involve a surd quantity. 

Art. 207, (p. 152.) 
Ex. (3.) Required the square of 3/^ 
(3,^^=9>^. 
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Ex. (4.) Required the cabe of 17^21. 
(17//in)*=4913/v^y26I=4918Vi«x21=103173V2r 
Ex. (5.) Wliat 18 the fourth power of ^ VST? 

Ex. (6.) Beqnired the cube of t^. 

{V^=:V5r=/v^5xF=3VS: 
Ex. (7.) Beqnired the third power of ^a/S. 

(iVS?=2VV27=aVV^xHwV8. 
Ex. (8.) Required the fourth power of j V^ 

1 
Ex. (9.) What 18 the mih power of <r ? 

Ex. (10.) Beqnired the sqnare of 2+ V8^ 

(2+V3?=»4-HA/8+8=7+W8r 

r S 

Ex. (11.) What is the -th power of a? ? 

(a')'=a''^'=a". 

Abt. 210. (p. 156.) 
Ex. (1.) Find a maltiplier that shall make i>/h—f/Z ratiooaL 

6-VTD 
+vTg-2 
5—2=3. 
Ex. (2.) Find a maltiplier that shall make vT+V^ rational. 

7+Vi2 
— Vi2-6 
7—6=1. 
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Ex. (3.) Find a maltiplier that sKall make //^— V^ 
rational. 

10-Vi20 

10-2=8. 

Ex. (4.) Find a multiplier that shall make /^-^-a/I-^a/c 
rational. 

A/a—A/J—A/c 
a-\^s/o^-\-Afac 
— a/oB—I — a/1Sc 

— a/oc—a/Tc'^c 
a^h-^c-^^A/bc 



a*— a5— ac— 2flV3^ 

— fl3+i»+ic+2^A/3c 

—ac+hc-{-(^+2cA/lSc 
2g/v^~23A/3c-2cVg-4^c 
a»-2a3— 2ac— 2^+^+c*. 

Ex. (5.) Find a multiplier that shall make /^^/^rationaL 
/^-/^ 



3-v^ 
8-.l=2. 
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Abt. 211. (p. 158.) 

/T 
Ex. (7.) Keduce to a fraction that shall have a 

rational denominator. 

VT V^-yg' V35->>v/21 a/35-V 21 



Ex. (8.) Bedace -— to an equivalent fraction having a 

S—a/T 
rational denominator. 

8-VI S+VT" 9-1 2 • 

5 
Ex. (9.) Reduce the fraction -— to an equivalent 

. V5^V2 

fraction having a rational denominator. 

5 V5^+V^^5vT+5v ^^ 5A/F+5//!r 

Ex. (10.) Beduce the fraction to an equivalent 

V5+A/5 
fraction having a rational denominator. 

10 ya-^-VF loyo'-iovF 5V5--5/s/F 

V5+V3^V5-V^" 5-3 - 1 " 

Ex, (11.) Reduce — to a fraction havmg a rational 

V5+V7 
denominator. 

> ' 3 
Ex. (12.) Bedace the fraction to an equivalent 

fraction havbg a rational denonunator. 

3 >s^+Vi' ^ 3V5+3V2 _ 3v 6+3 V a _ 

V^=V2^V5TV3J~ S-2 3 
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Abt. 212, (p. 159.) 
Ex. (4.) Let 3~>\/5 be reduced to a general surd. 

Ex. (5.) Let V^+^V^ ^^ changed to a general surd. 

V(26-8V^. 
Ex. (6.) It is required to change 4— a/7 to a general surd. 

(4-vT)2=16-8/;/T+7=V(23~8a/7). 

Ex. (7.) Let 7/^—3/5^ be changed to a general surd. 

(7^"S=3;^f=1029-243-3x3x7A/5x3(7>y 3-3/^9) 

=786-63/{/lf7(7:;^-34/g]===786-189(^ 

Therefore, 74/3=^;$^=/5^ (786-189(7^^3-3^2^9) )= 

^(786-1323,y3+567y^. 

Art. 213, (p. 161.) 
Ex. (8.) What is the square root of 6+ VIKJ ? 

Therefore, ^/(6+V2I5)=l+>^/5^ 

Ex. (4.) What is the square root of 6+2^/3" ? 

Therefore, V(6+2V^=V5'+1. 

Ex. (5.) What is the square root of 12+2^35 » 



V 



/ 12+/yi2 ''-140 



)=VT. 



Therefore, a/{12+2^/W)z=:a/T+a/^. 

9 
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Ex. (6.) WllBti8tIM8qnBTerootof86dblO^/Il? 

v( — -2— — ;=5. 

Therefore, V (36±10VTT)=5dbA/nr 

Ex. (7.) What 18 the square root of 7— 2a/I0 ? 



Therefore, V(7-2yi/TD)=s>v/5=V2: 

Ex. (8.) What is the square root of 1 + ^//^^ ? 

v(H-^).2. 

Therefore, V(l-HV^=^=2±.^/::::8. 



QUADBATIC EQUATIONS. 

Art. 217. (p. 165.) 
Ex. (5.) Given 7a:*— 5=3a:«+ll to finiar. 

Conditions, ' 72:*— 5=3a:*+ll. 

Transposing, 7ar^— 3a:*=114-5. 

Beducing, 4a:*=16. 

Dividing, a:*=4. 

Extracting square root, a:s=±2. 
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Ex. (6.) Given 4a;»+15=7a:«-417 to find x. 

Conditions, 4t3i?+\b=n3^—An. 

Transposing, i3l^'-^3^z=:—^Vl^\b. 

Reducing, — 3z2_,_432^ 

Dividing by —3, a?=lU. 

Extracting square root, :2;=:±12. 

Ex. (7.) Given 3««+7=:-j-+35 to find x. 

Conditions, 3a:*+7=~^+35. 

Clearing of fractions, 12a:=4-28=5:r«+U0. 

Transposing, 122:*— 5a:2=140— 28. 
Reducing, 72:^=112. 

Dividing, a:2=16. 

Extracting square root, a:=2fc4. 

Ex. (8.) Given aar^-f-nssm— c to find x. 

Conditions, ax^-^nz=zm'-c. 

Transposing, as^^^m^C'-n. 

Dividing, 



m — c— -n 



Extracting square root, a:=± I — 



a 

c — n 



Ex. (9.) Given T^^abssd to find x. 

Conditions, a^-^abzssd. 

Transposing, a:*=:rf+a3. 

Extracting square root, a:= ±V^+aS. 

Ex. (11.) Let X = the length or breadth. 
Then, z^=z the contents. 

Therefore, ar^=160x 10=1600. 

And a:=40 rods. 

Ex. (12.) Let 2x = B's capital and A's per cent. 
Then x = B's gain per cent. 

And 100 : 2af :: X : 32. 
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Hnltipljing extremes, 2a:'s=3200. 

Dividing, a:«=:1600. 

Evolving, a:=40. 

2j;=80, B's capitaL 
100+80=180 : 100 : : 27 : 15, A's capitaL 

Ex. (18.) Let a; =ss the side of the larger field, and -^ = 
the side of the smaller. 

Then, a:»-g-=:25600. 

Clearing of fractions, 25a:*— 9a:*=640000. 
Uniting terms, iai:>=640000. 

Dividing, a^=40000. 

Evolving, a:=:200. 

^=120. 



Contents of the larger, 200x200=40,000 square rods. 
Contents of the smaller, 120x 120=14,400 square rods. 

Ex. (14.) Let z sssike side of each square house-lot 
Then, 8a:8+193= 25 X 25=625. 

Uniting terms, &c., 32'=432. 

Dividing, 0:^=144. 

Evolving, 2:=12 rods each. 

Ex. (15.) Let or* = the square rods in the field. 
Then, 4x = rods round it. 

And ^=4z. 

Clearing of fractions, a:*=40a;. 

Dividing by a:, a;=40, the side of the field. 

Therefore, 40x40=1600 square rods. 

1600-r-160=10 acres. 

3a: 
Ex. (16.) Let X = the longer side, and -j- = the shorter. 

Then, a:«+^=100x 100=10000. 
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Clearing of fractions, 


16a:«+9a:«=160000. 


Uniting terms, 


25a:«=160000, 


Dividing, 


a^=6400. 


Evolving, 


x=z90. 




3a; ^^ 




T=6«- 



80x60=4800; 4800-^160=30 acres. 

Ex. (17.) Let a; s the number of days for which they were 

engaged. 

Then, x—4t = the number A worked. 

x—7 = the number B worked. 

75 
And J s= the number of shillings A received per day. 

And ss the number of shillings B received per day. 



Then, 



75(a:-7) 48(a:-4) 



a:— 4 a:— 7 

Reducing, &c., 25(a;— 7)^=16(a:— 4)«. 

Dividing and extracting square root, 5(a:— 7)=4(a: — 4). 
Reducing, &c., bx — 35=4a:— 16. 

Transposing, &c., a:=19 days, the 

term for which they engaged to work. 

19 — 4=15 days A worked. 

19—7=12 days B worked. 

}f =5 shillings A received per day. 

^1=4 shillings B received per day. 

4x 
Ex. (18.) Let X and — = the two numbers. 



643:' 
Then, :c«+^=1512. 

Clearing of fractions, 125a;»+64a:8=l 89000. 
Collectmg terms, 189a:8=189000. 

Dividing, ^ a:8=1000. 

Extracting cube root, a:=:10, larger number. 

4x 

And -7-= 3, less number. 



9# 
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Ex. (19.) Let « s the breadth of the box; then 8a; s the 

, Zz 

leogth, and -j- :x the height 

Si 
Therefore, 8rX^X-r='^^^^iX50. 

Multiplying, ^=107520. 

Clearing of fractions, 92:'s:480080. 

Dividing, a:»=47786.666+. 

Extracting cube root| z=:B&.2S-\- inches breadth. 

Hultipljing, 3xaBl08.84-|- inches length. 

And ^s=27.21+ inches hei^t 

Ex. (20.) Let a; HI the height, length and breadth. 
Then, 2:'«s21502xl00s215040. 

Therefore, xasSD.Q-l- inches, height, length and breadth. 

Ex. (21.) Let « SB the larger nnmber, and — =s the less. 

Then, *»-^=2528. 

Clearing of fiaetions, 843x'-27x's:867104. 
Collecting, 316a:'r=: 867104. 

Dividing, ^ a:«as:2744. 

Extracting the cube root, x=14, the larger. 

And =r=s 6> the less number. 



Ex. (22.) Let ac « the length, and x = the breadth. 

dxX^^=^^ square rods. 

ai;«X«=5184. 
Multiplying, ai;'r:=:5184. 

Dividing, «»=1728. / 

Extracting the cube root, 2:=12, breadth. 

da:=86, length. 
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Ex. (27.) (68,000,000)»=:4,624,000,000,000,00a 
(95,000,000)*=9,025,000,000,000,000. 
That is, the intensity of light at Venus is to the inteud^ of 
light at the earth as 9025 to 4624. 

Or, 4624 : 9026 ::!:«. 

4624a:=9025. 

a;=l,954- times. 
That is, as L95+to 1. 

(7700)«=r59,290,00a 

(7912)2=62,599,744. 

59,290,000x9025r=535,092,250,00a 

62,599,744x4624=289,461,216,256. 

That is, the foantitj of light Yenus receives from the son is to 

the quantity the earth receives from it as 534,892,250,000 to 

289,461,216,256. 

Or, 289,461,216,256 : 535,092,250,000 : : 1 : «. 
289,461,216,256x=535,092,250,000. 
xsszl.M-i- times. 

Ex. (28.) 37,000,000* : 95,000,000* : : 1 : z. 

1369,000,000,000,000 : 9025,000,000,000,000 ::!:«. 
1369^=9025, 

«=6^^ times. 

AI7XCIKD aUADKATIO EQUATIONS. 

Abt. «4. (p. 175.) 

Ex. (3.) Given 3z*-{-&c— 8=34 to find the values of ar. 

Conditions, 8a:*+5a:— 8=34. 

Transposing 32*+ bx=: 34+8=42. 

bx 
Dividing, «*-j-~-=14. 

r. 1*: *i^ ^,5;p,25 -.,25 529 

Completing the square, *^+X^35=^^+8g^ 86 ' 

Evolvmg, «+g==±-g-. 

23 5 
Transposing, xs^izk-^ — 6~^* ^ — ^* 
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Ex. (4) Giyen 2'4-ftr+4s=22— x to find the Talaes of z. 

Conditions, 2*4-62:+4sr22— x. 

I^ranq>osbg, a:"+7a:=18, 

49 49 121 

Completing the tqiuure, a:*-}-7«+-7-=18-|— =-j-. 

7 11 
Erolying, *"^2'^^^* 

11 7 
Transposing, x=s±^; — 0"==^* ^' ~^' 

Ex. (5.) Given &e^— 7x4-6=171 to find the values of z. 
Conditions, 8a:"— 7x+6=171. 

Transposing, 8x"— 7x=165. 

Dividing, a*— _. — _. 

n I .. .u ^ 7x , 49 166 , 49 6329 

Completing the square, .?_.+-g=_+^=_^. 

Tji^ I • 7 ^73 

Evolving, x-jg=±jg. 

m-. • . 73 . 7 . 33 

Transposing, a:=±j^+ jg=5, or — ^ . 

Ex. (6.) Given H^ili^l0x-.20a=175 to find the values 

X 

ofx. 

Conditions, lZ5^:^+10x-20=176. 

Clearing of fractions, 176x— 860+10x2— 20x=176x. 
Transposing, &o., lOx*- 20x=360. 

Dividing, x— 2x^36. 

Completing the square, x— 2x-fl=36-|-l=36. 

Evolving, a;_l=-j-6. 

Transposing, x==±6+l=7, or — 6. 

Ex. (7.) Given x*— 6x4-12=4 to find the values of x. 
Conditions, x*- 6x4-12=4. 

Transposing^ A"— 6x=3— 8. 



QVADKATIG SQUAT 10 N8. 



lOT 



Completing the square, a* — 6a;+9^— 8-j-9=L 
Eyolving, ar— 3=±1. 

Transposbg, a:^±l 4-3=4, or 2. 



Art, its. (p. 183.) 



Ex. (3L) GiTen z=:^a'+XA/lf'+x'^a to find the ralue 
of a:. 



Conditions, 
Transposing, 
-Involving, 
Reducing, 
Dividing, 
Involving, 
Eeducing, &c., 

l)ividing, 



ar= V a^+ar V ^+r*— a. 
a:«+2aa:=arVy+57 

a:+2fl=^/pq:^ 

a:«4.4fla4-4a2=3»4-a». 



Xs=- 



4a 



Ex. (32.) Given ?-^=^to find the ^lue of x. 



Conditions, 




Clearing of fractions. 
Dividing, 

Reducing, &c.« 



Ex. (33.) Given af4-12a;— 16=92 to find the values of a:. 
Conditions, a:®-|-12a:-- 16=92. 

Transposing, a:2+12a:=92+16=108. 

Completing the square, a:»+12a:+36=108+36=144. 
Evolving, a:+6=±12. ' 

ar=±12-.6=6,or-18. 
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Ex. (34.) Given a:*— azrslO to find the yalaes of x. 
Conditions, a:"— 3a;=10. 

Completing the sqoare, s'-^-Sx-f 2.25=10+2.25=12.2$. 
Evolying, a:— 1.5=^3.5. 

Transposing, , a;=±3.5+1.5s=5, or — 2. 

Ex. (35.) Given aj»— x+3=45 to find the values of x. 
Conditions, a:* — a;+3=45. 

Transposing, a:*— ar=45 — 3^42. 

Completing the square, a:*— a;-f .25=42+.25=42.25. 
Evolving, ar~.5=±6.5. 

Transposing, a:^±6.5 +.5 =7, or — 6. 

Ex. (36.) Given 5a:'+a;ss4 to find the values of x. 
Conditions, 5a:'+a:=4. 

X 4 
Dividing, ^+5=5* 

Completmg the square. ^+K+Tnn=K+ Tno=i 



5^100^5^100 100' 

1 9 

Evolving, a:+— =±jjj. 

9 14 

Transposing, a:=d— -— =g, or -1. 



Ex. (37.) Given 2a:'— a;=21 to find the values of a;. 
Conditions, 23:^— a;s=21. 

Dividing, a:2— -=—. 



Completing the square, v?- 



2~2' 
X 1 _ 21 1 169 
2"*"16"~2+16^16* 



Evolving, ^ i;_=_j-_. 

13 1 7 

Transposing, a:=±-j-+j=2. or —3. 



QUADBATIC SaUATIONS. 109 

Ex. (38.) Given Sar^+Or— 3=60 to find the values of x. 
Conditions, bx^+ex-^dz=60. 

Transposmg, 6a;*+6a;=60+3=63. 

Dividing, ^+T=T- 

Completing the square, a^+^+}^J^+^:J^ 
r 8 *-! , ^5^1U0 5^100 100* 

Evolving, a:+— =d^ 

^ ^10 =^- 

Transposing, z=:^~=S or ~ 

Ex. (39.) Given (x— 12) (ar+2)=0 to find the values of x. 

Conditions, (a?— 12) (a:+2)=0. 

Multiplying, ^ x^— lOx— 24=0. 

Transposing, x®— 10x=24. 

Completing the square, x"—10x-f-25 =24+25 =49. 

Evolving, z^b=zt7. 

Transposing, x=±7+5=12, or — 2. 

Ex. (40.) Given 3x»-14x+15=:0 to find the values of x. 

Conditions, 3x»— 14x+15=0. 

Transposing, 3x2_14x=— 15. 

Dividbg, a^-l|f=-5. 

Completingthe square, x»-l|?+^=-6+^=J|. 

Evolving, x-— =±g. 

4 14 
Transposing, x=:±g+-^=3, or If. 

Ex. (41.) Given ax»— 3x=c to find the values of x. 
Conditions, aa?—hx=ic. 

Dividing. x»-.^=f. 

a a 
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TraDsposing, a:= ^-^ — . 

Ex. (42.) Oiven 4K''-6(rsl08 to find the values of x. 
Conditions, 40:^^62:;= 108. 

Dividing, «•— y=27. 

Completing Ae sqiuure, a^'~+—=:z27-'\—^—. 

T3I- 1 . 3 21 

Evolving, «—- r=db-r-- 

4 4 

21 3 
Transposing, a:=±— +j=s:6, or — 4J. 

14 a: 

Ex. (43.) Given iz —=- =14 to find the values of x. 

Conditions, iz ^^r-=14. 

^+1 
Clearing of firactions, &c., 4a:8— 9a:=28. 

Dividing, aP — t-^7. 

n 1 .• ^1. ^ Sia: , 81 ^ , 81 529 

Completing the square, ^-T+64"'^+64=='64 ' 

XI 1 • 9 23 

Evolvmg, z^-g=±rj. 

23 9 7 

Transposing, ar=±-g-+g=4, or ~. 

Ex. (44.) Given— -:^^-3^=4r to find the values of X. 
^ a; ar 9 

n ,.,• 10 14-2a: 22 
Conditions, ^-=-9- 

Clearing of fractions, 10a:— i4+2ar=— -. 
" " " 90«— 126+1 8a;=522a;». 
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Transpoabg, 22ar»-108a:=:-126. 

^. .,. , 64c 63 

DiYidiog, ^-Tn=-n- 

n 1 .. .1. ^ ^4a: , 729 63 , 729 36 

Completing die square, a?^ _+_=:«_+_=__. 

X. 1 • 27 6 

Evolving, ^''li'^^^^T' 

6 27 21 

Transposing, a:=±jj+ jj=3, or ^, 

Ex. (45.) Given a:+V^a:+10=8 to find the values of z. 

Conditions, ^+ V &^+ 10=8, 

Transpoang, a:— 8= — z/^^+l^- 

Involving, a:*--16a:+64=5a;+10. 

Transposing, &c., a^^21x=: — 54. 

Completing the square, 

aJi_2l2r+110.25=»=— 54+110.26=56.25. 

Evolving, a:— 10.5=±7.5. 

Transposing, x=s±7.5+10.5=18, or 3. 

# 

Ex. <46.) GiTon x—a/1^+^=9 to find the valutti of x. 

Conditions, X'-a/10x-{-^=9. 
Transposing, x — 9=^^/1 Oa:+6. 

Involving, a:»— 18a:+8i=10a;+6. 
Reducing, ar*— 28a:=— 75. 

Completing the square, «»—28a:+ 196=— 75+196=121. 
Evolving, «— 14=±11. 

Transposing, x^±l 1 + 14s=s25, or 8. 

Ex. (47.) Given 3a;*+2a:— 9=76 to find the values of ar. 
Conditions, 3a:2+2a;— 9=:;=76. 

Transposing, 3a:2^2a:=76+9=85. 

DmdiBg, a:8+— =— . 

ru w .,. -^ , 2a; , 1 85 1 256 

Oompletmg tbe^qiraw, ^+y +9=*Y+^'**-9-- 

10 
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Evolving, a:4-g=±-g-. 

Transposing, a:=±-j—3=5, or — g-. 

Ex. (48.) Given a:»— 10x=— 25 to find the value of a:. 
Conditions, z^—lOx==^2b. 

Transposing, &c^ a:»—10a:+25=— 25+25=0. 

Evolving, z — 5. 0. 

Transposing, a;ss5. 

Ex. (49.)' Given Sa:'— a:— 140=0 to find the values of a:. 
Conditions, Sai^—ar— 140=0. 

Transposing, Sa:^— a:=140. 

, ^ 140 
Dividing, "~3~"X* 

^ , . , , a: . 1 140 , 1 1681 

Completing the square, *^""3+36^"X^36^'^'"3^* 

Evolving, a:— =±— . 

m-. . • . 41 . 1 ^ 20 

Transposing, a:=±_+g=7, or — g-. 

*Ix 
Ex. (50.) Give© 5a;»+-;T-=7a:*— 51 to find the values of z. 

Conditions, 5a:«+^7a:*-51. 

Clearing of fractions, 10a:2+7a:=14ar»— 102. 

Transposing, &c., 4a:^— 7a:=102. 

7%- 'A' ^ 7ar 51 

Dividing, V? — 4=-2"' 

^ , . ^ . 7a: . 49 51 . 49 1681 

Completing the square, 

Evolving, 

Transposing, arss; 
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4p 4 

Ex. (51.) Given 2a:* ^ — =7a: to find Hie values of a:. 

4z— 4 

Conditions, 2a^ s — =7x. 

Clearing of fractions, 63^ — 4a;4-4=2Lr. . 

Tran^osing, Ac, 6a:*— 25a::=— 4. 

Dividing, 2^ — 6~'^"'3' 

r. ,^. .1. ^ 25a: 625 2.625 529 

Completing the square. «» — g-+j^= -_+_=:_, 

u' T 25 23 

Evolvmg, ^__=:±_.. 

Transposing, x=±^+y-=4, or i- 



-12^12" 



£x. (52.) Given 7-+20a;=s3a:'— 80 to find tlie values of :r. 

Conditions, ^+20a5=3a:«— 80. 

Clearing of fractions, a:*+ 100x=15a:*— 400. 

Transposing, &c., 14a:»— 100a:=400. 

T,. .,. o 50a: 200 

Dividing, a? T^~T' 

50a: . 625 200 . 625 2025 



Completmg the square, s^- 



7 ^ 49 "■ 7 ^ 49 "~ 49 • 



r, , .' 25 45 

EvolutMHl, X =-=zt-=-. 

7 7 

45 25 
Transposing, «=±— +— =10, or — 2f. 



Ex. (53.) Given a!*+8a:=65 to find the values of a:. 
Conditions, a:*-I-8a:^65. 

Completing the square, x«+8a:+ 16=65+16=81. 
Evolving, a:-}-4=±9. 

Transposing, ^^^=±9—4=54 or —18. 
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Ex. (54.) Given Gx*— a:s=92 to fiad the yalues of x. 
Conditions, 6a;»~ar=92. 

X 1 46 1 
Completing the square, ^ g I i44 =T+i4i^Tg' 

Evolving, 

*, ^ 23 

Transposing, """^TS^TS**^' ^"^ "T' 

Ex. (55.) Given &r*-f 4rs=340 to find the values of ^r. 
Conditions, 3a:2^4^^340. 

Dividing, a:8.|^— _. 

^ , . ^ ^ 4z , 16 S40 , 16 4096 

Completing the utgmx% ^+ Y+3c"=~r+M*'3r 

4 64 
Evolving^ 3;+^=:- 




64 4 
Transposing, *==t"ft — a=^^» ^^ — Hf 



6-^6' 

4 

•6 6^^ 



Ex. (56.) Given a*— 10rs=— 21 to find the values of ef ar. 
Conditions, ^ ^^^X^x^-^^X. 

Complctmg the square, a:*— 10af+25=:s— 21+25=4. 
Evolving, a:— 5=di2. 

Transposing, a;=±2+5=7, or 3. 

Ex. (57.) Given 5»«-^|=i78 to find the valaes of x. 

Conditions, Sa:^— -=78. 

Ik 

Clearing of fractions, 10a;»— x=156. 

Dividing, aJ_*_15? 

Completing A»^^ ^-L^l-^J^^lJ^ 
^ ^ Tcr 400 10 "400 400 
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isi 1 • 1 . 79 

Bvolvuig, ^-20=±20- 

fi^ - . 79 , 1 . 39 

TranspoBing, x^±^+^^^, or ^^. 

Ex. (58.) Given ILi:"— 100ar=--201 to find the valueo of «. 
Conditions, lla:»— 100a:= —201. 

Dividing, a^ _=:—_. 

^ , ,, ,, . 100a: , 2500 201 , 2500 289 

Completing the square, a:»-__+-_.=-_ +__=_. 

Evolving, x— jj=:=fcjj. 

Transposing, x=±jY+Yy=6^, or 3. 

Ex. (59.) Given Sa:*— 17a:=2z»+84 to find the values of z. 
Conditions, 3a:«-17a:=2a;«+84. 

Transposing, a:*— 17a:^84. 

Completing the square, x*— 17a;+72.25=84+72.25s=156^6. 
Evolving, a:— 8.5=dbl2.5. 

Transposing; a:=±12.5+8.5==21, or —4. 

Ex. (60.) Given a:4.16-7>i/x-fIB^10-4Va:+l« to find 
the values of a:. 

Conditions, a:+16— 7Var+ltt=10-4A/i=FTB: 

Uniting tenns, &c., a:-f-0=3>v^a:-j- 1(5. 

Involving, a:2+12a:+36:^9a:+144. 

Transposing, a:3^g3._108. 

Completing the square, a:"+3a:+2.25==:108-f-2.25=110.25. 
Evolving, a:+1.5=:zbl0.5. 

Transposing, a;=dbl0.5— 1.5=9, or —12. 

Ex. (61.) Given 9a:+^/IB?+36?=I5a:»— 4 to find tha 
values of z. 

Conditions, 9a:+ V IGar'+atJar*^ l5ar«-4. 

Transposing, 9a;-f4+A/ l&e»+»tta:*=15a?. 

10* 
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Separating into factors, 9x4-4-|-2zVSx+i=16a:*. 
Completbg the square, 

Evolving, A/Sx+i+x=:±4z. 

Transposing, Vy«+4=db4a;— »=3aJ, or — 5x. 

Involving, 9a;+4=9z«, or 26a:*, 

If the former, we have ^x-^ssdj^. 

Transposing, 9x'— 9z=:4. 

4 
Dividing, «*— a:=g. 

1 4 1 25 
Completing the square, **""^'^4~9"^~86' 

Evolving, a:— ^=±g. 

m ' 5,141 

Transposing, *^='=i+2=3' ®' ""3' 

But, if the latter, 9a:+4=25a:». 

Transposing, 25a:*— 9a:=4. 

n 1-a- A . fe, 81 4 , 81 481 

Gompletii.g<l>e«,««^ «.«g_+^_=_+__«_j-. 



Evolyuig. ,__=±i_ 



Transposing, xs 



9_ ,^/i8r 

9±>758r 



50 



Bs. (62.) Given «a— il— - to find the values of x. 

Conditions, x= — ' v « 

X— 6 

Clearing of fractions, x«— 5x=al2+8x*. 

Transposing one x, x*— 4x=12+8x*+x. 

Completing the square, :^— 4x-f4=:164-8x^+x. 



QUADRATIC XQUATI0N8. 



IIT 



EvolYiii^ 
Transpofiiiig, 
Completiiig the square, 

Evolving, 

Tnnuposing, 

Involving, 

But, if 

Then, 

Completing the square, 

Evolving, 

Transposing, 

Involving, 



2 =*=2' 
^*«rfc|+|=3, or -2. 
ar=9, or 4. 
a:-2=-4-ar* 
a:+a:i=-2. 

i4-i=-2^i=:i;I 



«+a;!r+: 



4' 



*-ul=±^^ 



*'^+: 



2 



««\i 



Ex. (63.) Given (*»-^) +('''-^) =j <» find the 



valaes of a;. 

Conditions. (^_^)V(«._^)*=^. 

Transposing. <^-$*-?— («^^/. 

Squaring both sides, :^-^+^-^Q^-^\^ =^_^ 
Transposing, 3:»-.^^a:»_^\ _f.^_a>=o. 



Or, 



2f/^_««^i4.£!=f!. 



»^-T<^ 



+- 



=0. 
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Evolving, 

Trtnapofling, 

Multiplying, 

Inyolving, 

Transposing, 

Completing tlie square, 
Evolying, 
Transposing, 
Inyolmg, 



^-=0. 



Va^-tf* 






^±«J 



l=fcA/5 



Ex. (64.) Given a;— ls24— ^ to find the values of x. 



Conditions, 


' >-^v 


Since 
Therefore, 


x-l=:(x^-l)(r 
a;* 


Dividing by z^+h 


. -^-^ 


Clearing of fractions, 
Completing the square. 


a:— a:*=2. 


Evolving, 


+ 1.3 


Transposing, 
Involving, 


.^=±1+^=2. or -I 
xs4, or 1. 
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Ex. (65.)^ Given ys!^r»—a*=a:--i to find the values, of ar. 
Conditions, yC^r*»-a"=ar— 3. 

Involving both sides, 2:^— a^=x^— 33a:'+8W»— *■. 

Transposingandcancelling, Siar^^g^^.^.^^^ 

Dividing by 3d, 3?^hxJ^:^. 

Completing the square, a:«— 3a:+-= __- f._— _^. 

Ex. (66.) Given ^^^^E±?==tzV^ to find the values of :r. 
44-vi V^^ 

Conditions, . V?i+2^4~VJ 

44-//S ^s/z 
Clearing of fractions, //3?4-2V^=16— :r. 

Transposing, &o., 8a?+2A/5=Bl6. 

Dividing, a:4-fV?=~. 

u 

Completing the square, a:+f V«+^=^+§=^. 
ETolving, V^+J=±|. 

Transposing, Vi=±I-|=2, or -|. 

Involving, 3:=:4, or ~. 

Ex. (67.) Given VF— 2V^— a:=OV^ to find the values 
ofar. 

Conditions, a/^—2a/x'^x=0a/sF. 

Dividing by a/J, • a:— 2— //i=0. 

Transposing, a;— V?==2. 
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1 19 

Completing the square, a:— Vi+j*=2+j==j. 

Evolving, 'v^"'2""^2* 

3 1 
Transposing, //?=±2+2'^^' ^^ ''^' 



Involving, 



a:=:4, or 1. 



Ex. (68.) Given V^+a/?=6V? to find the values of a:. 

Conditions, V^+V^=:6V^. 

Dividing by sfxT ^"^^"^2*. 

1 1 25 

Completing the square, «'+^+j=^"r4"— 4"' 

Evolving, ^+2"^^' 

Transposing, *==*=2 2"* "^ 

Ex. (69.) Given |=22i+^ to find the values of x. 
Conditions, 2=22^ | ^ . 

Multiplying by 2, a:=44i+-g-. 

Transposing, ^ ^— •*^5' 
Completing the square, x g — ^9"" *"*"9"" 9 * 

Evolving, V ^— 3—=*= 3 • 

_. 20 , 1_^ _1? 
Transposing, a/^=±-3 +3— ' ' ®' 3 * 

.A 361 
Involving, ^ a:=49,or-g- 
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Ex. (70.) Given ^ on=^ ^ ^^ *« '"»!"«' *f *• 



x-b 20" 

8VJ 



2 1 



Conditions, rrx^O. 

a:— 5 20 

Eedacing the fraction, v "I^ =-rT. 

'^ • 5a:— 25 20 

Clearing of fractions, 12^/?— 405=a:— 6. 

Transposing, X'-12a/x=z —35. 

Completing the square, a:— 12/v/«+36=— 35+36s=sl. 

Evolution, Va:— t)=±l. 

Transposing, VF=±l+6=7, or 5. 

Involving, a:=49, or 25. 

Ex. (71.) Given a:^4-a:^=s756 to find the values of £ 
Conditions, x^-^-z ^ =756. 



Completing the 


square. 


,i+j+i-,^+i «7. 


Evolving, 




1,1 .55 


Transposing, 




*^-±T i 27, or 28. 


Evolving, 




a:S=3, or ^^-28: 


Involving, 




x=UB, or —28*. 



Ex. (72.) Given a:*— a:*sa56 to find the values of ar. 
Conditions, a:^— a:2=56. 

Completing the square, «"— a:*+7=56+-= — , 

Evolving, «*— =±^. 
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a 15 1 

Transposing, x^ss:i~J^as:St or —7. 

Evolving, a;* =2, or —7*. 

Involving, a:=4, or — 7* or ^^49. 

15 
Ex. (73.) Given ^/b+x-\'t^ zz=z—-—=z to find the values 

of a:. 

15 
Conditions, V 5 4-arH-Va:=! — :==r. 

Clearing of fractions, 5+aJ+yv/3S+^^=15. 
Transposing, ^/35+?=10— x. 

Involving, 5a:+r^=100— 20a:+a:*. 

Reducing, 25x=100, 

Dividing, a:=4. 



Ex. (74.) Given a/x+12+^x+V1=^ to find the values 

of a:. _ _____ 

Conditions, A/x+I2+>^/i+I2^8. 

2 1 25 

Completmg the square,>v/i4n34"X/M-I2+j=^+7=X' 



Evolving, ,,yi4:i2+-x=±^. 

5 1 
Transpoamg, ^a;-f-12=±o— 5=2, or —3. 

Involving, a:+12=16, or 81. 

Transposing, a:=16— 12=4, or 81—12=69. 

fi 
Ex. (75.) Given a:"— 2aa?'=3 to find the values of a:. 

n 

Conditions, a;*— 2a:?=^. 

ft 

Completing the square, a:"— 2a2:*+^=d*-f-^« 

fi 
Evolving, a?— a=±Va^. 

fi 

Transpoaa^, a?=»iribV«^^' 

t 

Involving, &c., a:=(a±A/«'-f^r- 
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Ex. (76.) Given to* — n-=— 592 to find the values of a:. 

8 

Conditions, Zz^ — ^=—592, 

Transposing, &c., -^ Sx^ssb92. 

Multiplying and divi^ng, z^ —= . 

o o 

Completing the square, 

I ar * 9 1184 , 9 5929 
^ 5 "^25"^ 5 +25"" 25 * 

1. 3 77 
Evolving, a;^— ssdtrr-- 

4 77 3 74 

Transposing, ar^=dt-r-+^=^^» ^'^ — T' 

Involvbg, &c., a:=8, or— [— j . 



PROBLEMS IN QUABBATICS. (p. 187.) 

Ex. (2.) Let a: = the width of the frame. 

And 12x18=216, the contenta of the glass. 

Then (18+12)(2Xa:)=60a:; a:Xa?X4=4a:». 

Hence 4a:*+60ar= the contents of the frame. 

And 4r»+602:=216. 

Dividing, rr^+15a:=64. 

Completing tbe square, 

a:94.15ar+56.25=:54+56.25=110.26. 

Evolving, a:+7.5=3=10.6. 

Transposing, a:=10.5— 7.5=3 inches. 

Hence the width of tbe frame is 3 inches. 
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Ex. (3.) Let 2:=s tbe number of sheep. 

60x20 54x20 



Then, — _. 

X a:— 15 

Clearmg of fractions, 1200a:--18000=1080a:— 2a:*+30ar. 

Transposing, &o., 2r^+902;=:$18000. 

Dividing, a:24-452;=9000. 

Completing the square, 

^fAf^ ,2025 0^^^.2025 38025 
a:'+45x | =9000- 



4 ' 4 

45 195 



Evolving, ^ ' 2"" 2 ' 

-, . 195 45 150 ^_ _ 
Transposmg, ^=-5 o'='"5~== * ^ sheep. 

Dividing, 1200-5-75=16 shillings. 

Hence there were 75 sheep, at 16 shillings each. 

Ex. (4.) Let :r = the price of the flour. 

And ^+^=3^- 

Clearing of fractions, a^+ 100ar=3900. 

Completing the square, 

«»+100«-|-2500=3900+2500==6400. 
Evolving, a:+50=80. 

Transposing, a:=80— 50=$30. 

Hence the flour cost $30. 

Ex. (5.) Let 2; = the less number,' and x-\-d = the larger. 
Then a:-|-9-|-a:=2a:+9 == the sum of their ages. 
And 2FpgxS+5=266. 

2a:2+27a;+81=266. 

Uniting terms, &c., a^-] — ^=92.5. 

n 1 »• .1. -a. 27a:, 729 „„. , 729 2209 

Completing the square, *^+-5-+-jg-=92.6-f-0-=-j^ 
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Tx. , • , 27 47 

Evolvuig, ^+T=T* 

A*Y AIT 

Transposing, ^=~7 — T^^^' ^^® ^^'^ number. 

«« And 5+9=14, the larger. 

Hence the larger number is 14, and the less 5. 

Ex. (6.) Let z =s the sum A put in the firm. 
Then, as each man's gain will be in proportion to his stock mul- 
tiplied bj the time it was in trade, therefore, 

xy^\2=\.2x will represent A's gain. 
And 30x16=480 " « B's gain. 
Then 12a:+480 : 18 : : 12a: : 26— z. 
Multiplying the extremes and means by each other, we haye 

312a:+12480-480ar— 12a:«=216a:. 
Transposing, Ac, a:*+32a:=:1040. 

Completing the square,a:*+32a:+256=1040+256aa:1296. 
Evolving, a; j-16=36. 

Transposing, a:=36— 16=$20. 

Hence A's capital was $20. 
[See National Arithmetic, page 226.] 

Ex. (7.) Let a: := the number of barrels. 

72 
Then, — = price per barrel. 

72 72 
Therefore, — . ,. =■ — 1. 
x+o X 

Clearing of fractions, &c., a;-f-6ar=432. 

Completing the square, a:^+6a;-f 9=432+9=441. 

Evolving, a:+3=21. 

Transposing, a;=21 — 3=18 barrels. 

Dividing, 72-9-18=$4, price of each 

Hence he bought 18 barrels, at $4 per barrel. 

Ex. (8.) Let X = the width of the walk. 
Then, 6a;— 2 =: the side of the court. 
And 8a;— 2 = the side of the court bduding the walk. 
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And dx— 2X4=324r— 8, perimeter of the walk. 
Therefore, (8a:-2)2-(6a:-2)2=24j:— 8+164. * 
(64c2-32a:+4)— (36a:«— 24a;+4=24a:— 8-J-164. 
Beducing, &c., 2&i;*— 32x=156. 

Dividing, a:" — T^X' 

r. , . . ^ 8^ . 16 39 ^16 289 

Completing the sqaare,2:»— y+^=y +;jg=-jg-. 

,. , . 4 17 

Evolving, a:— -=— . 

Transposing, x=y+|=y=3, width of the walk. 

8X6=18; 18—2=16, side of the court. 
16x16=256, area of the court 
Hence we find the court contiuns 256 square jards. 

Ex. (9.) Given ^"T u =A ^ ^^ *^e values of a:. 
^ ' (1+^) 

Conditions, ' nixf ~^' 

Involving, &c., 3+ar»=l+ar+ac«+a:'. 

Dividing by l+ar, 3— 3a:+3a:»=l4-22r+a:". 

Beducing, a^ — ^= — 1. 

Completing the square, a^ — 5'"l">«^^'^l^"'m'^T5* 

Evolving, a:— -=±7- 

3 5 
Transposing, a;=±-.+-=:2, or j^- 

EjC. (10.) Given a:*-2«54-a:=132 to find the valu^ of a^ 
Conditions, a:*— ar'+ar=132. 

Adding and subtracting a:^ ar*— 2ar^-f a:2_^^2_ .a;)-=132. 
Completing the square, 
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Evolving, a^^x~=±r^. 

23 1 
Transposing, a:*— a:s=±— +-=12, or —11. 

If we suppose the former, then, by completing the squares, we 
have 

1 7 
Evolving, a:— ^=±^. 

7 1 
Transposing, a?s=adbo+o=4» or —3. 

But, if ar*— 2:=— 11. 

Completing the square, a:^— ar+2:= — -^^+1= — I'* 

Evolving, ^""2^ 2 * 

Transposing, «= x . 



Ex. (11.) Given 9ar+A/16?=p3BF=15a:*— 4 to find the 

values of x. 

Conditions, 9x+a/ 16ar«+B6a:»=15a:«— 4. 

Transposing, &c., (9a;+4)+2a:VSi^=15a;2. 

Completing the square, 

(9a;+4)+2a:V9H^+a:'=15a:'+a:==16a:^. 

Evolving, a/ 9a:+4-}-a:=±4a;. 

Therefore, V9i+¥=±3x, or — 5ar. 

Involving, 9a:+4=9a;3, or 25a;2. 

Transposing, ^a? — 9a:=4. 

9 9 25 

Completing the square, 9ar^— 9a:+^=4+2=-^. 

3 5 

Evolving, ar— — :-t^^. 



5 3 
Transposmg, ^^=±54.^=4, ot —1. 

ll'*^ 



2 "*-2 
-2^2 
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1^- M- 4 1 

Dmding, x=^, or — g. 

But, if 9a:+4=25a:". 

T^nsposing,^ 25a;*— 9a:=4. 

4 

Dividing, a* — ^^^"^25* 



Completing the square, 

9a: . 81 4 81 481 
■2500""25 ' 2500""2500' 



"^^25+! 



Evolving, :,_.=,___. 

n. . 9dz\/igr 
Transposing, a:= ^^ — . 

Ex. (12.) Let a; s= the first term, and y = the second. 

1. Then a: : y : y : 16. 

2. Therefore, 16a:=y>. 
8. Again, a;»+y»=225. 

4. By substitution, a:2_[_i6^j;_225. 

5. Completing the s<{uare,. a^-f 16a:4-64Bs^5+64=289. 

6. Evolving, a:+8=:lT. 

7. Transposing, ar=17 — 8=s9. 

8. Putting the value of a; inta (2), 16x9=144=y». 

9. Evolving, 12ssy. 
Hence the two numbers are 9 and 12. 

QUADRATICS WITH TWO OB MOElS UNKNOWN T£RMS. (p. 188.) 

Ex. (7.) Given x^+f==20 ) ^ ^ . ^. , ^ ^ , 

And :.^Iy«==12 \ ^ ^^ *^^ values of a: and y. 

1. First condition, s^+fz=20. 

2. Second condition, aP — y'=12. 
8. Subtracting (2) from (1), 2f=S. 
4. Dividing (8) by (2), y^=4. 
6. Evolving (4), y=2. 
6. Substituting for y in the (2) its value in (5), 

a;^— 4=12. 
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7. Transposing (6), x«=12+4«l«. 

8. Evolving, t— 4. 
Hence a;ss4 ; imd ^s3:2. 

Ex. (8.) Given x+y= 6 ) , , , 

And :^+2^=26 J *^ ^^ th« valaetJ of a: and y. 

1. First condition, x-}-^^6. 

2. Second condition, a:®-f^=26. 

3. Value of x in (1), :c=£6— ^* 

4. Involving (3), a:2=36— 12y+y«. 

5. Putting (4) into (2), 36— 12y+y3+2^=26. 

6. Tran^osing, &c. (5), y*— 6y= — ^5, 

7. Completing the square, ^—6y+9=— 5+9=4. 

8. Evolving, y — 3s=±2. 

9. Transposing, y=±2+3=5, or 1. 

10. Putting the value' of y into (1), a+5=6. 

11. Transposing, a:=i6--5=l. 

12. Or, a:+l=6. 

13. Transposing, a:=6— l=s:5. 
Hence x=sib, or 1 ; and yssl, or 5. 

Ex. (9.) Given a:»+«»==74 ) ^ , , 

And a:— 1/= 2 J *^ values of a; and y. 

1. First condition, ^-j-yg — .74 

2. Second condition, a:— y=:2. 

3. Transposing (2), a:=2-j-y. 

4. Involving (3), a^=^+^+y'. 

5. Putting the value of «* into (1), 

4+4y+2^+y2^74. 

6. Dividing, &c., 2^-f-22/=35. 

7. Completing the square,. ^+22/4-1=35+1=36. 

8. Evolving, y+l=db6- 

9. Transposing, y=db6--l=5, or —7. 

10. Putting the value of y into (2), a:— 5=2. 

11. Transposing, a;=2+5=7. 

12. Or, ' a:=2— 7=— 5. 
Hence as==7, or — 5; and y=5, or — 7. 
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Et(10.) Given a:*+y^=149 ) ^ ^ :, .^ , 

^ . , ', .^ > to find the values of X and y. 

And x-f-ysss 17 I ^ 

1. First condition, a:*-|-y*=149. 

2. Second condition, a;-}-y=17. 

8. Transposmg (2), 2;=17 — y. 

4. Involving (3), x^=2S9—My+y^. 

5. Pnttmg the value of 2* into (1), 

289— 34y+y*+3^149. 

6. Beducmg terms, ^— 17y= — 70. 

7. Completing the square, 

;. 1*7 . 289 
y*— 17^ 



4 
17 



3 17 
9, Transposmg, y^iL-^ I ^ = ^Q» ^' 7. 



8. Evolving, 

9. Transposi] 

10. Putting the value of y into (2), 

a:+10=17. 

11. Transposing, afe=7. 

12. Or, putting the value y into (3), a:=17— 7=10. 
Hence the value of a;=10, or 7; y=7, or 10. 

Ex. (11.) Given a:*— ««=85 ) ^ :, ^ , 

. , , .^ > to find the values of a; and y. 

And a:-f y=17 ) ^ 

, 1. First condition, af—r^y^=Sb, 

2. Second condition, ar-|-y!=17. 

8. Transposing (2), a;i=17 — y, 

4. Involving (3), a:2=289— 34y+y*. 

5. Putting the value of a:* into (1), 

289— 34y-[-y«-2r^85. 

6. Reducing termSj 17^^=102. 

7. Dividing, y=6. 

8. Putting the value of y into (2), a:4-6=17. 

9. Transposing, &c., 0^=17 — 6=11. 
Hence the value of a; is 11, and y is 6. 
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Ex. (12.) Given x—y= 2 ) ^ , . , ^ , 
And ar — 'ifz=Q^ ) ^ 

1. First conditiony x — y=:2. 

2. Second condition, a? — y'ssOS. 
8. Dividing (2) by (1), a:«+a:y+2r*=49. 

4. Involving (1), «*— 2xy-[-y*=4. 

5. Subtracting (4) firom (3), 3x^=45. 

6. Dividing, ary=15. 

7. Transposing (1), 2:=2-|--y* 

8. Putting the value of a: into (6), ' y(2+y)=15. 

9. Multiplying, f-\-2y=lb. 

10. Completing the square, ^4-2y+l=15+l=^^- 

11. Evolving, y+l==fc*- 

12. Transposing, . y^=^dc^ — 1=3, or —5. 

13. Putting the value of y into (7), a:=2+8ssr5. 

14. Or, ar=2— 5=— 8. 
Hence a:=s5, or — 3 ; and y=s3, or — 5. 

Ex. (13.) Given 10a:+y=8zw > . i. :, .,. , 

^ ' , ^^ ^ ^ > to find the values of x and y. 

And y— a:=2 ) * 

1. First condition, 10a;4-y=3a:y. 

2. Second condition, y— a;=2. 

8. Transposing (2), y=:2-f-^. 

4. Putting the value of ybto(l), 10a:+2+a:5=3a:(2+a;). 



5. Beducing terms, &c., 


^ 5a: 2 
^ 3-3- 


6. Completing the square, 

-*- 


5a: 25 2 25 49 
§ ' 36 3 ' 86 36* 


7. Evolving, 


'^4 


8. Transposing, 


.7 .5 o 1 


9. Substituting 2 for its value 
10. Or, 


in the (3), y=r2+2=4. 


Hence 2;=2, or — ^; andyas4, 


5 
org. 
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XZAMPLXS^OV ONE OK'MOBB UNKNOWN TJSBHS. (p. 192.) 

Ex. (1.) Let X sss. A's money, and y = B's money. 

1. Then, x+yt=lS. 

2. And arXy=2Lcy=154. 

3. Transponng, a:=18— y. 

4. Putting X into (2), 2y(18— y)=154. 
6. Multiplying, 36y— 22/»=154. 

6. Transposing and dividing, ^ — 18y= — 77. 

7. Completing the square, 

^-.18y+81 =-77+81=4. 

8. Evolving, y— 9=2. 

9. Transposing, y=2+9=ll. 

10. Putting the value of y into (1), a:+ll=18. 

11. Reducing, a:=7. 
Hence A had $7, and B $11. 

Ex. (2.) Let :2; = the larger number, and y = the less. 

1. Then, x — y=5. 

2. And x'+f^ldB. 

3. Involving (1), x«—2a:y-f 2^=25. 

4. Subtracting (3) from (2), 2^:^=168. 

5. Dividing, ary=84. 

6. Transposing (1), a:=5-j-y. 

7. Putting the value of a: into (5), " y(5-f-y)=84. 

8. Multiplying, by+y^=M. 

9. Completing the square, ^-[-6y+— =84+— =-— . 

10. Evolving, y-|.__--. 

11 m . 19 5 14 ^ 

11. Transposing, y=— — -=y=7. 

12. Putting the value of y into (1), x — 7=5. 

13. Transposing, a:=5+7=12. 
Hence 12 = the larger, and 7 = the sxftaller number. 
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Ex. (3.) As it requires 200 rods of fenoe to enclose both fields^ 

200 
it is evident that the length of one side of each will be —-=50 

rods. Let x = side of A's, and y = side of B's field. 

1. Therefore, a;+y=50. 

2. And ar'+y'=1300. 

3. Transposing (1), ar=50— y. 

4. Involving (1), <a:+y)«=a:«+2a:y+y»=2500. 

5. Subtracting (2) from (4), 2a:y=1200. 

6. Dividing, 0:^=600. 

7. Substituting for x its value in the (3), y(bO—y)=zQOO, 

8. Multiplying, 50y— y«=600. 

9. Transposing, ^— 50y=— 600. 

10. Completing the square, 

j^_50y4.625=-600+625=:25. 

11. Evolving, y— 25=5. 

12. Transposing, ^=5+25=30 rods. 

13. Substituting, a:=50— 30=20 rods. 

14. 30x30=900; 900x2.25=$2d.25, B's. 

15. 20x20=400; 400x2.25=$9, A's. 

Ex. (4.) Let :2; = the side of the smaller room, and x-f-1 the 
side of the larger. 

1. Then, a:»+J+T^=85. 

2. And x^+x^+22p+l=Sb. 

3. Reducing, a:2+x=42. 

4. Completing the square, a:*4-a?+2=424-2=-j-. 

5. Evolving, ^■'"2~T' 

13 1 

6. Transposing, a;=-^— -=6, side of the smaller room. 

7. Bj question, 64-1=7 = side of the larger. 

8. « 40 : 6' : : 62 : 32| yards. 

9. «« 1.75 X 32|=$56.70, price for the smaller room. 

10. " 40 : 62 : : 7* : 44^^ yards. 

11. " 1.75 x44tV==$77.17 J, price for the larger room. 
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Er. (5.) Let or ss the ade of the larger pile, and 20'^z •=& 
the aide of the smaller. 

1. Then, by conditions, 7?+W^=22^{^. 

2. Involving, a;»+8000— 1200a;+60a:=— r'=2240. 

3. Reducing terms, eOa;*— 1200a:+8Q00==2240. 

4. Transposing, a:^— 20a:=— 96. 

5. Completing square, a:*— 20a:+100=r— 964-100=4. 

6. Evolving, a:— 10=2. 

7. Transposing, a:=2-)-10=12, side of the larger. 

8. By conditions, 20—12=8, side of the less. 

9. « 12^=1728. 

10. " 8»=512. 

11. " 1728-5-128=13J cords. 

12. " 512-7-128=4 cords. 

18. *< $6.25xl3|=$84.37i, value of the larger pile. 

14. " $6.25X4=$25, value of tiie less. 

Ex. (6.) Let X = the length of the larger building, and y =s 

the length of the less ; and — =:12, the difference of their lengths. 

1. Then, by second condition, a:*-}-y*=:2120. 

2. By first condition, x — y=12. 

3. Involving (2), a^—^xy+f^^lU. 

4. Subtracting (3) from (1), 2a:y=1976. 

5. Dividing, a:2^=988. 

6. Transposing (2), x=\2+y. 

7. Putting the value of the x into the (5), y(12+y)=988. 

8. Multiplying, 12^+^^=988. 

9. Completing tiie square, &c., 

y2+12y-f36=988+36=1024. 

10. Evolving, y-f 6=32. 

11. Transposing, ^=32—6=26, lengtii of the less. 

12. " ar=12+26=38, length of lihe larger. 

Ex. (7.) Let X = the number of hours each was on the road 
before they met. 

1. Then, a;-f OsssA'ks idiole time. 

2. And ar-|-16=B*s whole time, 
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3. Then, a:+9 : z: :1 : ——77 = distance A goes before 

they meet. 

X 

4. And a;-]- 16 : x : : 1 : ^^ = distance B goes. 

X X 

5. Hence — -^-4 — -r^ = 1» whole distance. 

x+^ ar+lo 

6. Clearing fractions, x^+lQx+a^+9xz=:x^+25iX+144. 

7. Therefore, a:2_,i44^ 

8. Evolving, a:=12. 

9. By the question, . " a;-{-9=sl24'9=21 hrs., A's time. 
10. " " " ar+16=12+16=28 hrs., B»s time. 

Hence A performs his journey in 21 hours, and B in 28 hours. 

Ex. (8.) Let X = the larger part. 
And 60— a: = the smaller. 

1. Then, arxBlT^ : x^—W^^ : : 2 : 3. 

2. Mult, extremes, &c., 180a;— 3a:8=— 7200+240ar. 

3. Reducing terms, &c., 3:^+ 20a:=2400. 

4. Completing square, ^^+20+100=24004-100=2500. 

5. Evolving, a:+10=50. 

6. Transposing, a:=50— 10=40, the larger. 

7. " 60— 40=20, the less. 
Hence 40 = the larger part, and 20 = the smaller. 

Ex. (9.) Let x == the larger, and ^ = the less number. 

1. Then, by-first condition, a:y=77. 

77 

2. And y=— . 

3. By 2d condition, ^-0^^ • (^""t)* - ^ ' ^• 

4. Involving, &c., 2(a--^-^)=(:^-154+^)9. 

6. Multiplying, 2a:*-11858=9«*-1386a:»+53361. 

6. Reducing terms, a;*— 198ar^=— 9317. 

7. Completing the square, 

a^-198a:«+9801=-9317+9801=484. 

12 
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8. Evolving, x»-99=22. 

9. Transposing, «*=:22+99=121. 

10. Evolving, xssll, larger number. 

77 

11. Sabstitating, y=— =7, less number. 

Hence the larger number s= 11, and the smaller = 7. 

Ex. (10.) 1. First condition, «*-f^=225. 

2. Second condition, 2* : ^ : : 9 : 16. 

3. 3Iultipljing extremes, &c., 16a:'=9^. 

4. Dividing, , ^^'^ll^ 

5. Sobstitutrng for 7^ in (1) its value in (4), ^+^s=225. 

6. Adding terms. ^=225. 

7. Evolving, ^15- 

8. Dividing, y=12. 

9. Involving, y*:=144. 
10. Value of a:» in (1), a:»=225— 144=81. 

Hence the less lot contained 81 square rods, and the larger 
144 square rods. 

Ex. (11.) Let X = the greater, and y = {he less. 

1. By the question, a:y=r48. 

2. And a:»-j/» : (a:-y)» : : 37 : 1. 

3. Expanding, a:«— y» : ar^— 3rV+3a:y*— y» : : 37 : 1. 

4. By Prop. IX., 3rV— ary* : (x-^yf : : 36 : 1. 

5. Dividing into factors, 2xy(x—y) : {x—yf : : 36 : 1. 

6. Divide by x— y, * Sxy : (x— y)* : : 36 : 1. 

7. a:y=48 (1), therefore, 144 : (a:— y)» : : 36 : 1. 

8. Multiplying extremes, &c., 36(a:— y)*=144. 

9. Dividing by 36, (a:— y)»=:4. 

10. Evolution, a:— y=:2. 

11. Involvbg (10), a:«— 2a:y+y*=4. 

12. Multiplying (1) by 4, 4aya=192. 
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13. Adding (12) t<r(ll), x^+2xy+f^l96. 

14. Evolving (13), x+y=zU. 

15. Evolving (11), a:— y=2. 

16. Sum of (14) and (15), ' 2a:=sl6. 

17. Dividing, a:=8. 

18. Value of y in (14), y=:14— 8=:6. 
Hence the greater number b 8, and the less 6. 

Note. — This question might have been solved if a:-{-y = the 
greater, and x — y = the less. 

Ex. (12.) Let X = the greater, and ^ = the less. 

1. Then, by first condition, 0:^=196. 

X 

2. Second condition, -^4. 

y 

3. Multiplying, a:=4y. 

4. Substituting for x its value in (3), 4^X^=196. 

5. Multiplying, 4y^=196. 

6. Dividing, ^2^49^ 

7. Evolving, y=7, the less. 

8. Multiplying, 4x7=28, the greater. 
Hence the greater number b 28, and the less 7. 

Ex. (13.) Let X == the time in which they all can do the 

XXX 

work ; then, in one hour, A will do ^ of it, B tt* and C ^nt o^i*- 

o 15 10 

XXX 

1. Therefore, --l-_-l.---=1 hour. 

O 15 lU 

X 

2. Adding, q=1« 

3. Multiplying, a;=3 hours. 
A, B and C, will therefore do the work m 3 hours. 

Ex. (14.) Let X =s the number of oxen. 

240 
1. Then, = the price of one ox. 



2. And JZlSx— +8=240+59. 

X 
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8. Clearing of fractions, &c., 

&r«+216ji:-720=299:c. 

4. Transposing, 8x«— 83j:a=720. 

5. Dividing, z'^-^^dO. 

6. Completing the square, 

83a; , 6889 ^ , 6889 29929 
*^ r+ 256 ""^+256^ 25r- 

»T m 1 • 83 173 

7. Evolving, a:— — =-jg-. 

fi rr • 173 , 83 256 ^^ 

8. Transposing, a;= ,„ ,., as--?-=16 oxen. 

lo lo lb 

Hence the grazier bought 16 oxen. 

Ex. (15.) Let a; = the side of the less, and y = the side of 
the greater. 

1. Then, by first condition, x+y=^l, 

2. Second condition, a:^x|+y*XT=205x 20=4100. 

8. Multiplying, &c., x^-{-fx^lQ^0O. 

4. Dividing (3) by (1), a:y=400. 

K T.- 'A' U 400 

5. Dividing by y, x= — . 

6. Substituting for x in (1) its value in (5), 

— +y=41. 

7. Multiplying by y, 400-f-y^=41y. 

8. Transposing, y^— 41ys=s— 400. 

9. Completing the square, 

, ., ,1681 .^^,1681 81 
y»— 41y+-— .=-400+-j-=Y 

10. Evolving, V-— -- 

^2 "^2' 

11. Transposing, ys=|+^=25, side of the larger. 

12. Substitating, 41-25=16, side of the less. 



8. 


(( 


9. 


Eyolving, 


10. 


Transposing, 


11, 


<i 
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Ex. (16.) Let X = ike larger part, and 145--2 vm the 
smaller. 

1. Then, by conditions, //z-^-zs/l^b^x^ll. 

2. Involving, x+2/^ 145a;— a:«+145— ar=289. 

3. Collecting terms, 2A/Ti5i^i^=144. 

4. Dividing, V^^Sx— a:'=72. 

5. Involving, 145a:— afc=5184i 

6. Transposing, a:*— 145a:=— 5184. 

7. Completmg square, ar— 145a:H j — =— olo4-j j— . 

, ^,^ 20925 189 
^-145a:+-j-=^. 

145 17 
^ 2 ""2* 
17 , 145 162 Q, , 
«=^-+-2-=-2""=^^' larger. 
145—81=64, smaller. 
Hence the larger number is 81, and the smaller 64. 

Ex. (17.) Let X = the sum paid for the ox. 

1. Then, by conditions, a: -|- f a: XtqqJ= 56. 

2. Clearing of fractions, &c.,a:2^1 OO^.^ 5600. 

3. Completingsquare,a;2_j.io0a:+2500=5600+2500=8100. 
. 4. Evolving, a:+50=90. 

5. Transposing, .t=90— 50=40. 

Hence the sum paid was $40. 

Ex. (18.) Let a: = the larger part, and 14— a; = the smaller. 

1. Then, bj conditions, ar»+ (14 -a:)3= 72 8. 

2. Expandmg, a:3+2744-588a:+42a:»-a;«=728. 

3. Keducing terms, • 42ar*— 588a:=— 2016. 

4. Dividing, ar«— 14a?=— 48. 

5. Completing the square, a:^— 14a:+49= — 48+49=1. 

6. Evolving, a:— 7=1. 

7. Transposing, i==l+7=8, thelarger. 

8. " 14— 8ss6, the smaller. 
Hence the numbers are 8 and 6. 

12* 
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£z. (19.) Let X a the breadth, and 2x s= the length of the 
field. 

1. Then, by conditions, aX2i^i+lxS+I--496, 

2. Transposing, &c., 2a:»-f-496=2a?+12z+16. 

3. Reducing tenns, 122;as486. 

4. Dividing, 2:=40. 

5. Multiplying, 2a;=:80. 

6. « i5+?X 85+1=3696. 

7. Dividing, . 3696-f-160=:23 acres, 16 polw. 

£z. (20.) Let X and y =s the numbers. 

1. Then, by first condition. 

^+«'+y*=i09. 

2. By 2d condition, a;«— y»==24. 

3. Transposing, x^=2^+j^. 

4. Evolving, x=sf^S^^\ 

5. Substituting for a; in the (1) its value in (3) and (4), 

y//2iqFp+24+y»+j^=109. 

6. Transposing, yV^4+y=*=:85— 2y". 

7. Livolving (6), 242^+j^=7225-340y»+4y*. 

8. Transposing, 3y*— 364y*=— 7225. 

9. Dividing. y.-?^=-If£. 

10. Completing the square, 

. 364y« 132496 _ 7225 , 132496 45796 
^ 3 "^ 36 ~" 3 ^ 36 36 ' 

. 11 T? 1 • is 364 , 214 

11. Evolvmg, f — ^^ 



12. Transposing. ^=±?14_j_3Jt^l50^25. 



6 ""^ 6 

!1£ 

6 "^ 6 ~"6" 

13. « y=5. 

14. Involving, &o., 3/*==25 : 24+25=49. 

15. Putting the value of y^ into (3), 

0:^=24+25=49. 

16. Evolving, a:=V35=7. 
Httiee the numbers are 5 and 7. 



Ex. (21.) Let a; s= the number. 
Then, by tbe conditions, a/ x+^0=zz^l6. 
Involving, «-f403sx*— 82a;+256. 

Transposing, «*— SaraM— 216. 

Completing tbe square, a^^ZZz-i — j-s=s— 216-| — = . 



firolTing, 






X- 


S3 


15 


Transposing, 




15 


' 2 


48 


s24. 


Hence the nnmber is 


24. 











Ex. (22.) Letxsr A'sage,andy ssB'sa^ 

1. By first condition, xysaslbO, 

2. By 2d condition, 53Jxy+T=861. 
8. MuUiplying, ay+7ar— 2y— 14=86L 

4. Subtract. (1) from (3), 7x— 2y=115. 

5. Dividing (1) by y, a:= — , 

6. Putting tbe value of x in (5) into (4), 

^-2y=115. 

y 

7. Clearing fractions, 5250—23^=115^. 

8. Transp. and dividing, y*-^ — ^^'=2625. . 



13225 55225 



9. Completing tbe square, 

115y 13225 
^^ 2 ^ IQ 2625-r^g jg-. 

lA i7_ , . .115 235 

10. Evolving, y-]~j-=-j-. 

„ _ 235 115 120 -. 

11. Transp., y==-T 1"*'""!"— ^*^* 

12. Dividing, 760^-80=25. 
Hence A's age ia 25 years, and B's 30 years. 

Ex. (23.) Let « *b the lengUi, and jr <s the breadth, of dw 
gardoa. 
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1. First condition, zy=15000. 

2. Seoond.oondition, x+IiXy^Ri^^lSeOG. 
8. Multipljring, 2y4-14x+l4+196r=18696. 
4. Sabtracting (1) from (8), 14z4-14y-f 1^6=3696. 
6. Transpomng, 14z4-14y=3500. 

6. Value of a; in (l), x= . 

y 

7. Putting value ofz into (5), ^^^^^ +14y=3500. 

8. Clearing of fractions, 210000+ 142^=3500^. 

9. Dividing by 14, 15000+y*=250y. 

10. Transposing, y'—250y=— 15000. 

11. Completing tbe square, 

y«--250y+15625==— 16000+15625=625. 

12. Evolving, y— 125=25. 

13. Transposing, ' ^=25+125=150 yards. 

14. Dividing, 15000-^150=100 yards. 
Hence the length is 150, and the breadth 100 yards. 

Ex. (24.) Let z = the number of acres. 

rn. 5600 ,^ . 

Then, = the price per acre. 

-^ ^ . , 5600 5600 ^^ 

Therefore, by cond., — r-r7i= 10. 

ar+10 X 

Clearing effractions, 5600a:=5600a:+56000— 10a:»— lOOx. 
Transposing and cancelling, 

10j:«+1002:=56000. 
Dividing, a:«+10a:=5600. 

Completing the square, 

:c3+l0a:+25=5600+25=5626. 
Evolving, a:+5=75. 

Transposing, a;=75— 5=70 acres. 
Hence the fiirm consisted of 70 acres. 

Ex. (25.) Let 2 S3 the breadth of the field, and 4m Ae 
length. 
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Then, by conoL, xX^=^^ = ^e oonteots in rods. 

And 7777: =s the contents in acres. 

' IbU 

Therefore, Tim Xa;=r7?7:, the cost of the fieR 

Distance round the field, 4a;-j-a;X2=10a?. 

And, by conditions, 10xX4=40a;=:r™. 

Therefore, 6400j:=4r». 

Dividing by a:, 6400=4a:«. 

Dividing by 4, 1600s=a:», 

Transposing and evolving, a;=40. 

Multiplying, 4j;=x:160. 

160X40^=6400 square rods. 
Dividing, 6400-^-160=40 acres. 

Multiplying, 40x40=81600. 

Hence, the length 160, and the breadth 40 rods. The prioe^ 
$1600. 

Ex. (26.) Let a; = the miles B travelled per hour^ and 
r+i == *^® "^ilfi* -^ travelled per hour. 

S9 39 



By conditions, 


^ ^+i~^- 


Clearing of fractions, 


S9a;+^-39x=a»+|. 


Beducing terms, 


39 . , * 


Completmg the 8<j[uare, 


;^+f+l-3Vl_625 


*U^64 4^64 64 


Evolving, 


,1 25 


Transposing, 


25 1 24 „ ., 


Substituting, 


S+j=3i miles. 



Hence A travelled 3^ miles per hoar* and B 3 miles. 
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£x. (27.) Let x = the larger nnmber, and y = the leas. 

1. By conditions, {z — y)y=42. 

2. Multiplying, zy — y*=42. 

424-1/" 
8. Transposing and dividing, x= *-^. 

. 4.InvolTiBg(3). ^^im+W+t/^ 

5. By conditions, {x-\-y)(x-^y)=s3^ — y*as=:133. 

6. Substituting for s^ its value in (4), 

1764+8V+y« 3 

7. Clearing of fractions, 

1764+84j^+y*-j^=133j^. 

8. Transposing, 4V=1764. 

9. Dividing by 49, 2^=36. 

10. Evolving, y=6. 

11. Value of a: in (3J, x=l?±^=13. 
Hence the larger number 13, and the less 6. 
Ex. (28.) Let :r =s the number of persons. 

And, by conditions, — ^ — = each man*s share. 

, -, ... 6300 6300,^^^ 

1. By conditions, -= }-200. 

•' a:— 2 X 

2. Clearing fract., 6300a:=6300a:— 12600+200:r«-400z. 
8. Cane. &c., 200a:*— 400a:=12600. 

4. Dividing, a:2_2a;=63. 

5. Completing the square, 

a:2-2ar+l=63+l==64. 

6. Evolving, a:— 1=8. 

7. Transposing, a:=8+l=9 persons. 

Ex. (29.) Let x = the number of hills in breadth, a:+75 
ss the number in length. 

1. By conditions, a:Xi+T5=a:'4-75a:=:6250. 

2. Completing the square, 

-.a.T^ .5625 «o-A.S625 30625 
a:»+753:4~j-=62o0+-^ =— j— 
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« T, 1 . , 75 175 

3. EvolviDg, a:+_=._. 

A m • 175 75 100 -^..„ . . .^ 

4. Transposing, a:=-5 jr-aas-^ =50 hills in breadth, 

5. Substituting, 50 -{-75=125 hills in length. 



Ex. (30.) Let X = the price of a duck, and y ss the price 
of a turkey. 

1. By first condition, 10a:-J-12y=:22.50. 

6 5 

2. By second condition, =4. 

X y 

3. Clearing of fractions, 6y— 5a:=4ary. 

4. Mult. (3) by 2, — 10a:+12y=&ry. 

5. Subtracting (4) from (1), 20x=22.50— 8a:y. 

aw • .1. 22.50-12y 

6. Transposing (1), a:= ^7^ * 

7. Putting X into (5), ibM'-^iy^^^M-^^^^:^. 

8. Mult, by 10, 450.00— 240y=:225.00-180.00y+96y». 

9. Keducing terms, 962^+60y=225. 

10. Dividing by 96. 2^+^=S- 

11. Completing the square, 

,84-^^4. ^^ _75 25 625 
^"*" 8 ■^25B""32"*'256""256* 

5 25 

12. Evolving, y4-_=_. 

^o m . 25 5 20 , ^^ 

13. Transposing, ^"^l^^W^ ' 

14. Putting the value of ^ into (2), 

5-i.=4 

z 1.25 

15. Clearing of fractions, 7.50 — 5a;=5x. 

16. Transposing, 10a;=7.50. 

17. Dividing, a:=.75 cents. 
Hence a duck coiAs 75 cents, and a turkey $1.25. 
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Ex. (31.) Let X = the number. 

1. By conditions, V^r-j-24=sa: — 18. 

2. InvolTing, d:4-24=a:2— 3ar+824. 
8. Reducing terms, a:^— 37a:=— 300. 
4. Completing the square, 

^_37x+l?i=-300+Hp=169. 
4 '4 

6. Evolying, 
6. Transposing, 

Ex. (32.) Let x and y s=s one side of each garden. 

1. By first condition, a?+fz=208. 

2. By second condition, 4x'^4y=^0, 

8. Value of x in the (2), x=?-Il^=:20— y. 

4. Putting the value of a: into (1), (20— y)*+y*=208. 

5. Expanding the (4), 400— 40y+y*+y2=:208. 

6. Transposing, &c., ^— 20y=— 96. 

7. Completing the square, 

ys— 20y+100=-96+100=:4. 

8. Evolving, y— 10=2. 

9. Transposing, yss2+10=:12. 

10. Involving, ^=144. 

11. Subtracting, 208—144=64. 

Hence the larger garden contains 144 square rods, aqd the 
smaller 64. 

' Ex. (33.) Let x =: one of the sides of the larger garden, and 
y s=s the smaller. 

1. By first condition, a:^— y2=80. 

2. By second condition, 4a:+4y=80. 

8. Value of « in (2), a:=?5=^=20-y. 

4. Involving (3), a:*=400— 40y4-y«. 

5. Puttii^valueof2*into(l), 400-.40y+y*_/ss80. 
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6. Beducing tenns, 


40y»:320. 


7. Dividing, 


y=8. 


8. InvolTing (7), 


3/»=64. 


9; Puttiiig the value of ybto(l), 


i»-64=80. 


10. Transposing, 


ai»=144. 


11. Adding, 


144+64=208. 



Hence the gardens contain 208 square rods. 

Ex. (34.) Let 2:-{-4 = the side of the larger garden, and x 
= the side of the smaller. 



1. By conditions, 


(a:+4)«+a:«=208. 


2. Expanding, 


a:«-t.&r+16-f 2:2—208. 


3. Reducing terms. 


a:2+4ar^96. 


4. Completing the square, 


a:s^4r+4=06+4=100. 


5. Evolving, 


a:+2=10. 


6. Transposing, 


a:=10— 2=8. 


7. By conditions, 


8+4=12. 


8. Involving, 


122+82=144+64=208. 


9. Transposing, 


144-64=80. 



Hence the larger garden exceeds the smaller by 80 square rods. 

Ex. (35.) Let 2; =: a side of the smaller block, and ^ = a side 
of the larger. 

1. By first condition, a:+y=r20. 

2. By second condition, a:*+y'^2240. 

3. Value of a: in (1), a:=20— y. 

4. Involving (3), a:»=8000-1200y+60y2-y3. 

5. Value of (2), 8000-1200y+60y2-2^+j^=2240. 

6. Reducing terms, 60j^— 120%= -5760. 

7. Dividing, y2_20y=:— 96. 

8. Completing the square, 

y»-20y+100=— 96+100=4. 

9. Evolving, y— 10=2. 

10. Transposing, ys=:2+10=12. 

11. Substituting, ar=20— 12=8. 

12. " 12X12X6=864 ; 8x8x^=384. 
Hence the surface of the larger is 864 inches, imd the smaller 

8^ inches. 13 
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Ex. (36.) Let z =: the price of the cloth. 

X 

1. Bj conditions, a+^XTfjj;=75. 

2. Clearing of fractionfl, lOOar-f a:*=7500. 

3. Transposing, a:S+100a:=7500. 

4. Completing the square, 

a:»^100z+2500=7500+2500=10000. 
^ 5. Evolving, ar+50=100. 

6. Transposing, a;=100— 50=50. 

Hence the price of the cloth was $50. 

Ex. (37.) Let x := the larger number, and x^l2 = the less. 

1. By conditions, 25=T2xa:=2i:2— 12a;=:560. 

2. Dividing, &c., a:*— 6ar=280. 

3. Completing the square, «»— &r+9=280+9=289. 

4. Evolving, a:— 3=17. 

5. Transposing, x=17+3=20. 

6. Substituting, 20—12=8. 
Hence the larger number is 20, and the less 8. 

Ex. (38.) Let a; = twice the width of the frame. 

1. By conditions, SB+^xI2:f?=S5xTZ+448. 

2. Multiplying, &c., 432+48a:+a:2=880. 

3. Eeducing, a?+4»x=4A^. 

4. Completing square, a:«+48a:+576=448+576=1024. 

5. Evolving, a:+24=32. 

6. Transposing, 2;=32— 24=8 inches. 

7. Dividing, ^ 8-5-2=4 bches. 
Hence the width of the frame is 4 inches. 

^ Ex. (39.) Let the parts be z and 100— a;. 

1. By conditions, /v^+ V 100— a:=14. 

2. Involving, a:-f-2V100a:-.a:»+100— a:=196. 

8. Reducing, 2V100a:— a«=96. 
4. Dividing by 2, a/T00^==5^=48. 

6. Involving, JOOar— a*=2304. 
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6. Transposing, «>-100x=-2304. 

7. Completing the square, ' 

:t3—1002r+2500=— 2304+2500=196. 

8. Evolving, a:— 50=14. 

9. Transposing, a:=14-f 50=64. 
10. Substituting, 100—64=36. 

Henoe the parts are 64 and 36. 

Ex. (40.) Let X = the width ctf the gravel-walk. 
And 62;— 1 = one side of the court 
Then 7a:— 1 x4a:=28a:"— 4a: = emitenis of the walk. 

And 6?^x4=24a:— 4 ^ perimet^ of the court 
Therefore, 28r*— 4ar=24a:+836. 

1. By conditions, 28a;«— 28x=336. 

2. Dividing, a:»— a:=12. 

3. Completing the square, j*— «+4=12+J=12.25. 

4. Evolving, • a;— J=3|. 

5. Transposing, x=3^-j~|=4. 

6. Substituting, 6a;— 1=24— 1=23. 

7. Involving, 23*=529. 
Hence the area of the court is 529 square jards, and the width 

of the walk is 4 jards. 

Ex. (41.) Let 2a; = the number of bushels of barley. 

Then a; = the number of diiUings paid for a bushel of wheat 

And 54r = the price paid for all the wheat 

And a;— 4 = the number of diillings paid for a bushel of 

barley. 
Then J=ix2a:=2ar^— 8a: =: the price of all the barley. 
Therefore, 2a:«— 8x+54a:=10(544-2a:)+576. 

1. Transposing, 2a:*+26a:=:1116. 

2. Dividing, a:2^13a:=558. 

3. Comp. square, ^^\Zx^i^^hh^-\~.J^. 

^ 13^ 1 • , 13 49 

4. Evolving, a:+— =— . 
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5. Transposing, 

6. Multiplying, 2:r^c=rd6 bnshels of barley. 

7. Substituting, x — 4s=:18— 4=14 shillings. 
Hence there were 36 bushels of barley, at 14 shillings per 

bushel. 

Ex. (42.) Let 2; = the side of the box, and 165^Xl44xB 
s=s71496, solid contents of the plank. 

1. Then, r»-(a:— 6)«=71496. 

2. Expanding, a:*— (a;»— 18a;»+108a;— 216)=71496. 

3. Reducing terms, 2*— 6z=r8960. 

4. Completing the square, ^— ea;+9:ss3960+9=3969. 

5. Evolving, a:— 3=63. 

6. Transposing, z=63-|-3=:66. 

7. Subtracting, 66—6=60 inches=5 feet. 

8. Involving, 5''^=125 cubic feet. 

£x. (43.) Let x ss the inside diameter, and a:-f-.l = the 
whole diameter. 

1. By conditions, (a:+.l)'— a^'sl. 

2. Expanding, a*+,&x^+.0Zx+.00l—a^=l. 

3. Cancelling, &c., .3a:'+.0ar=l— .001=.999. 

4. Dividing by .3, a;2+.la:=3.33. 

5. Completing the square, 

a:2+.la:+.0025=3.33+.0025=3.3325. 

6. Evolving, a:+.05=1.825+. 

7. Transposing, a:=1.825— .05=1.775+ inches. 

8. Adding, 1.775+.1=1.875+ inches. 
Hence the inside diameter is 1.775+ inches, and the whole 

diameter is 1.875+ inches. 

Ex. (44.) Let a; =s the length of one box, and 20— 2; s= the 
other. 

1. Conditions, (20-a:)'+a:'=2240. 

2. Expanding, 8000— 1200a:+60ar*— a:»+ar'=2240. 

3. Transposing and reducing^ x^— 20x=— 96. 
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4. Comp. the square, ^— 202+100a5-:-96+100=4. 
6. Evolving, a:--10=2. 

6. Transposing, a:s2-f-10=:l^ 

7. Subtracting, 20—12=8. 
«. Involving, 12»=1728; 8»=512, 
9. Subtracting. 1728—512=1216. 

Hence the difference of the contents is 1216 cubic inches. 

Ex. (45.) Let ;c = the side of one lot, and y = the nde of 
the other. 

1. First condition, a?+y*=6100. 

2. Second condition, ^ — ^=1100. 

3. Subtra<Jting (2) from (1), 2y»=5(K)0. 

4. Dividing, y»=2500. 
5« Evolving, y=50. 

6. Subtracting, 6100—2500=3600. 

7. Evolving, a/SSO^J^^O. 
Hence the side of one lot is 60 fbet, and the side of the 

other 50. 

£x. (46.) Let x = A's acres. 
200— :r = B's acres. 
y-f-.75 = A paid per acre. 
y = B paid per acre. 

1. By first condition, a;Xy-1^^^=200. 

2. By second condition, 200- xXy=200. 

5. B^dttciog (1), a:y+.75a:=200. 

4. Eedttcing(2), 200y— a:y=200. 

5. Value of y in (8), y=~ ^^'^'^H 

6. Substituting for y in the (4) for its value in (5), 

2,,(200-J5^^(200-J5.)_200. 

Z X 

7. Clearing of fractions, 

(40,000-1503?)— (200z-.75a;«)=200x. 

8. Reducing terms, .75a:»—550a:=s— 40,000. 

13* 
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9. Dmdingby.75, a:«-^|^=-58388i. 

10. Oon^leting the square, 

. 2^x . 1210000 .--_-. , 1210000 730000 
«* 3-+— ^— =-58888iH a = g > 

„ -, , . 1100 ^854.4 

11. EvolTing, X ^=±— g— . 

12. Transposing, 

:r==±?^+^«81.806+, A's acres. 

13. Subtracting, 200— 81.866+=:118.133+, B's acres. 

14. Reducing terms, 

200-753; 200-(.75 x81.866) ^. «oo . t> -^ 
y= = ^ggg =$1.693+,Bpaidperacre. 

15. Reducing terms, 

y+.75=1.693+.75=$2.443, A paid per acre. 
Hence A had 81.866+ acres, at $2.443-f per acre ; B had 
118.133-{- acres, at $1.693-|- per acre. 



Ex. (47.) £410*.=1080(f.; 3». 9(^.=45<^. 
Let 2 ^ the time in which B can do the work. 

45z 
Then, 9 : a; : : 45 : -^=5:z:, the sum which C must receive 

from A in part payment for his labor. Then, 454-5j: = the 
monej received by G for his 2 days' labor. 

Now, it is evident that the sum received by G must bear the 
same proportion to the sum received for the whole work as the 
part of the work which he performs bears to the whole work. 

Therefore, 1080 : 45+5x : : 1 work : 15+^«:^; and 

«+9 

-^^ denotes the part of the work performed by C. 

Therefore, -^t. work : 1 work : : 2 days : — -^days s=b the 

time in which G could do the whole work. 
Now, since by the question and operation we see that A per* 
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5 5 «4-9 

forms jr of the work, B - of it, and C -7^^ of it, it is eyident 
\) X 2filO 

***9+5+2l6- = ^'°'^- 
• * J u 4- V 5 , ar+9 , 5 4 
And, by tnmsposifaon, ^ I 216 ~ 9~9' 

Clearing fractions, 1080-f 2'+9x=96z. 

Transposing, ar*— 87a:=— 1080. 

n .1. ^ o^ I 7569 ,..- , 7569 3249 

Gomp.the square, s'—STiH — j-=— 1080H — T~=~7~* 

" Eyolntion, z — ;r-=±-o- 

Transposing, a?=s±— -f-— =15 days, or 72 days. 

482 432 ,„ ^ 
^=—=18 days. 

Note. — The last value of a; is excluded, from the nature of 
tbe question. We therefore find that B would reap the field in 
15 days, and C in 18 days. 



CUBIC AND HIGHER EQUATIONS. 

Art. 248. (p. 201.) 

Ex. (3.) Find the value of x in the equation a^+K^a^-^-bx 
s260. 



Let a; s= 4 and 5. 








First Supposition. 




Second 


Supposition. 


64 


3? 




125 


160 • 


Kix? 




250 


20 


bx 




25 


244 


Sums. 




400 


260 






260 



—16 Errors. +140 



IM 
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Sam of the errora, 16+140=156. 

Afl 156 : 1 : : 16 s .1. 

4+. 1=4.1 nearly. 

Again, let x = 4.1 and 4.2. 

First Supposition. 

68.921 
168.1 

20.5 



257.521 

260. 

—2.479 



2» 

10«» 

5x 

Sams. 



Second Si^padtioa. 
74.088 
176.4 
21. 



271.488 
260. 
+11.488 



Errors. 

Sum of tiie errors, 2^79+11.488=13.967. 
Afl 13.967 : .1 : : 2.479 : .017. 
Hence a:=4.1+.017=4.117+ nearly. 

Ex. (4.) Find the value of x in tiie equation x*— 27=50. 
Let z = 3.8 and 3.9. 
First Supposition. 

54.872 a» 

-7.6 — 2x 

Sums. 



Seoond SuppositioB. 
59.319 

-7.8 



47.272 
50 
—2.728 



51.519 

50 

"1519 



Errors. 

Sum of the errors, 2.728+1.519=4.247. 
As 4.247 : .1 : : 2.728 : .064+. 
Hence 3.8+.064=3.864+ nearly. 

Ex. (5.) Find the value of x in the equation x*— Sx*— 75x3* 
10000. 



Let a: = 10 and 11. 
First Supposition. 

10000 

-300 

—750 



8950 

10000 

—1050 



-3a;» 
—75a: 
Sums. 

Jljrrors. 



Second Supposition. 
* 14641 



—825 

13453 

10000 

+3453 
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Sam of the errors, 1050+3453=4503. 
As 4503 : 1 : : 1050 : .2+. 
Hence a:=10+.2=10.2+ nearly. 

Ex. (6.) Find the value of x in the equation a:*+2a:*+3a;'4- 



4r»+5z— 54321. 








Let a:=8.4 and 8.5. 








First Sapposition. 






Second Suppodtion, 


41821.19424 » 


a» 


SB 


44370.53125 


9957.4272 = 


2** 


as 


10440.1250 


1778.112 = 


3a:» 


s= 


1842.875 


282.24 = 


4^ 


= 


289.00 


42.0 == 


5a: 
Sums. 


= 


42.5 


53880.97344 


56984.53125 


54321 






54321 



—440.02656 Errors. +2663.53125 

Sum of the errors, 440.02656+2663.53125=3103.557781. 
As 3103.557781 : .1 : : 440.02650 : .014. 
Hence 8.4+.014=8.414+ nearly. 

Ex. (7.) Conditions, a:«+6z2=432. 

By trial we perceive that x lies between 5 and 7. We there- 
fore assume its value to, be 5.9 and 6.1. 
First Supposition. Second Supposition. 

205.379 = a? =: 226.981 

208.86 = ear' = 223.26 



414.239 = Sums. == 450.241 

432 432 



—17.761 = Errors. = +18.241 

Sum of the errors, 17.761+18.241=36.002. 
Then, 36.002 : .2 : : 17.761 : .1 nearly. 
5.9+.l=6. Am. 
Proof, 63+6x6^=432. 

Ex. (8.) Conditions, 5a:«— 10r'=45. 
We find by trial that the value of x is between 2 and 4, and 
we assume its values to be 2.9 and 3.1. 
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First Sapporition. 




Second Supposition. 


121.945 ss 


5x» 


= 148.955 


-84.1 = 


-10x» 


=* -96.1 



—37.845 » Sums. = 52.855 

45 45 

—7.155 = Errors. = +7.855 

Sum of the errors, 7.155+7.855=15.01. 
15.01 : .2 : : 7.155 : .1 nearly. 
2.9+.l=:3. Am. 
Proof, 5(3)»-10(3)«=45. 

Ex. (9.) Conditions, a^— 10a:>=375. 

We find by trial that the value of a; is between 4.9 and 5.1. 

First Supposition. Second Supposition. 

576.4801 :== 2* = 676.5201 

—240.1 = -10a:» = -260.1 

336.3801 = Sums. = 416.4201 
375 375 



-38.6199 = Errors. = +41.4201 
Sum of the errors, 38.6199+41.4201=80.04. 
80.04 : .2 : : 38.6199 : .1 nearly. 
4.9+.l=5. Am. 
Proof, (5V-10{5J'=45. 

PBOBLEHS FOB PBOPOBTION. (p. 217.) 

Ex. (4.) Let z = the larger number ; then -7- s=s the smaller. 

3:r 

1. Therefore, a:+4 : -^+8 : : 6 : 5. 

2. Multiplying extremes, &c., 52;+20=-7 — 1-48. 



3. Clearing of fractions, 25a:+100=182:+240. 

4. Reducing terms, 7a:=140. 

5. Dividing, 2:=20, the krger. 

3v20 

6. Dividing, &c., — ^ — =12, the smaller. 

Hence the larger number is 20, and the smaller 12. 
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Ex. (5.) Let x ss the larger part, and 60 — x :s the emaller. 

1. Then, a;x60=5 : a:*— (60-a:)« : : 2 : 3. 

2. Mult extremes, &c., 180a:—ar*=— 7200+2403;. 

3. Reducing terms, &c., 2>-f 202:=2400. 

4. Completing square, a;'-f-202r+100=2400+100as2500. 

5. Evolving, a:4-10=:50. 

6. Transposing, a;=50— 10=40^ the larger. 

7. Subtracting, 60—40=20, the smaller. 
Hence the larger number is 40, and the smaller 20. 

Ex. (6.) Let a; as the side of the larger lot, and y ss the 
side of the less. 

1. Then, by first condition, a:"-["y*=208. 

2. Transposing, a:"=208— y*. 

3. Bj second condition, 208—^ : ^ : : 9 : 4. 

4. Moltiplying extremes, &c., 832— 4^ass9^. ^ 

5. Transposing, 13^=832.' 

6. Dividing, ^=64, smaller. 

7. Putting the value of y« into (1), ai»+64=208. 

8. Beducing, 2^=208— 64ssl44, larger. 

9. Subtracting, 144— 64»80 sq. rods. 
Hence the larger has 80 square rods more than the smaller. 

Ex. (7.) Let 2 = the larger of the two numbers, and y sb 
the smaller. 

1. Then, by first condition, xy^ssl2, 

2. And, by second condition, «* — y* : (x — yf : : 13 : 4. 

3. Expanding, a:»— y* : x*- 3x«y+3zy»— y» : : 13 : 4 

4. By Prop. IX., 3a:«y— 3a:y> : (a:— y)» 

5. Dividing by x — y, 3xy : (j:— y)' 

6. Value of three times zy in (1), 36 : (a:— y)' 

7. Multiplying extremes, &c., 144=9(a:— y)', 

8. Dividing, 16=(z— y)«. 

9. Evolving and transposing, x— yss4. 

10. First condition,' zy=sl2. 

11. Transposing (9), a;3=s4-fy. 
1% Putting the yalne of a? in (11) into (10), 

y(4+y)«12. 



9 : 4. 
9 : 4. 
9 : 4. 
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13. Multiplying, y^+4y^l2. 

14. Completing the sqnare, ^-f4y-]-4=12+4=3:16. 

15. Evolving, y+25:=4. 

16. Transposing, y=4— 2==2. 

17. Putting the value of y into (11), zz=:^+2=^Q. 
Hence the numbers are 2 and 6. 

Ex. (8.) Lft X = the larger part, and 100— x =; the smaller. 

1. Then, by conditions, 

eXxXlOO-^x : a:»-FIDai::i' : : 24 : 17. 

2. Expanding, &o., 

mOx'-Qs^ : a:»+ 10000— 200a:+a:« • : 24 : 17. 

3. Multiplying extremes, &o., 

10200a:-102r^=24a;8+240000-4800a;+24a:*. 

4. Reducing terms, &c., 

a:2_.100z«=-1600. 

5. Completing the square, 

2r^-100a:+2600=-.li500+2500=9©0. 

6. Evolving, a:— 50=80. 

7. Transposing, a;=304-50s:80. 

8. Subtracting, 100—80=20. 

Hence the two parts are 80 and 20. 

• 
Ex. (9.) Let X = the larger number, and y =s the smaller. 

35 

1. Then, by first condition, ;r^=35, and y= — . 

2. And, by 2nd condition, a:2—(--j : (x j : : 6 : 1. 

8. Expanding second term, 

. 1225 ^ ^^ . 1225 ^ - 
^ — ^- • ^— 70-f— ^- : : 6 : 1. 

4. Mult, extremes, &c., a:'^-.l^=6a:*-420+^. 

ST af 

5. Clearing of fractions, a?*— 1225=6ar*— 420a:«+7350. 

6. Reducing terms, x* — 84^23= — 1715. 

7. Completing the square, 

«*— 84ar+1764=-1715+1764=49. 
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8. Evolving, a:*— 42=7. 

a TranapoBing, a:>=:7-f42ss49. 

35 
10. Evolving, &c., a?=7 ; y=-=-=5. 

Hence the two numbers are 7 and 5. 

Ex. (10.) Let x s= the larger, and y = the smaller. 

1. Then, by first condition, a; : ^ : : 4' : P : : 64 : 1. 

2. Multiplying extremes, ^ a:=64y. 

3. By the second condition, >^2^s=s32. 

4. Therefore, ^63^=32. 

5. Involving, 642^=(32)«=1024. 

6. Dividing, y*=16. 

7. Evolving, y=4. 

8. By first condition, x=Qiy. 

9. Therefore, a:=64x4=256. 
Hence the numbers are 256 and 4. 

Ex. (11.) Let a; rs the larger number, and 20— x ss die 
smaller. 

1. Then, ^ : ^^ : : 9 : 4. 

20— a: X 

2. Clearing effractions, x^ : 400— 40x+a:« : : 9 : 4. 

3. Reducing, &c., bx^-^ZQOx^^^QOO. 

4. Dividing, a:*— 72a:==— 720. 

5. Completing the square, 

a:a_72x+1296=— 720+1296=576. 

6. Evolving, a:- 36=±24. 

7. Transposing, a:=±244- 36=12, the larger. 

8. Subtracting, i20— 12=8, the smaller. 

Note. — By the conditions of the question we must consider 
±24 only —24. 

Ex. (12.) Let ar ss the first term, y = the second and third, 
and 9a; = the fourth term. 

1. Then, a; : y : : y : 9a;. 

2. By Prop. L, l^9a:». 

14 



/ 
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8. Evolying, 




y=8». 


4. The terms, 




x+9x+9x=26. 


5. And 




13a:=26. 


6. Dividing, 




x-2. 


7. By sabstitaiion, 




y-8x2-6. 


8. By conditions, 




9z=9x2=18. 


Henoe the three terms 


are 2, 6 and 18. 





ARTTHMEnCAL PBOGRESSION. 

Art. 263. (p. 223.) 

Ex. (18.) £c=a+(n—l)i=8+(10— 1)5=53. Ans. 

u /i^x J ^-a 1325-500 „ 
Ex. (14.) rf=_j=_-_=75. 

Ex. (15.) i=a+(«— 1)— rf==12+(10— 1)— Sas— 16. 

Aet. 2«8. (p. 226.) 

Ex. (18.) ^_2S-azn_ (2x285)-(2x5xl5) _g 
^ ' «(«-!) 15(15-1) 

PSOBLKHS. (p. 226.) 

Ex. (1.) X=a+(n-l)<f=5+(7-l)3=23. 

Ex. (2.) X=a+(«-l)^=3+(5~l)4i=20i. 

Ex. (3.) Z==a+(w--l)i=18+(7~l)i==19j. 

Ex. (4.) Z.=:a+(w-l)<f=7+(5 -1)2^=17. 

Ex. (5.) i=a+(7i-l)rf=|+(10^1)t«7f8. 
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Ex. (6.) X.=a+(n-l)i=0+(20-)lJ=28i. 

Ex. (7.) i=a+(n— l)-«r=10+(4— 1)~2=4. 

Ex. (8.) Z.=— a+(7i-l)— rf=-8+(10— 1)-3=-85. 

Ex. (9.) i.=a+(n-l)— (i=85+(10-.l)— 7=22. 

Ex. (10.) i=fl+(n— l)t?=3j+(5-l)2i=12j. 



Ex. (11.) £=a+(M— 1)— d=2j+(10— 1)— i=i. 

.=(^>=(i+2i)io=is,. 

Ex. (12.) n=:f^^+l\=:{dn=L—a+d)^(L^assdn-^ 
i2)=(L— a=(?i— l)<i)L=a+(7i— 1)(^. 

Ex. (13.) S=z(^^\nz= (??±1)50=2500, sum of terms. 

Ex. (14.) Z=a+(w-l)(£=4i+(8— 1)3^=29, last tenn. 
S=(^)^=(^)8=134, sum of series. 

Ex. (15.) i=fl+(7i— 1)— (Z=:7+(6— 1)— 4=— 13,lastt'm. 
5===^^^n==^::iH±l)6=-18,sumofse^^ 

Ex. (16.) (f= 7=:-r» — 7-=2|, common difference. 

n — 1 o — 1 

6+2f=7t; 71+21=10^; lOf +2^=131; 131+2^=16^. 
Henoe the terms of progression are 7f , lOg, 13|, and 16^. 

Ex. (17.) d=_^=_g_-_=6f 

-9+6i=-2i; -2i+6f=4j; 4^+61=11^. 
Hence the tenns of progression are --2^, 4 j-, and 11^. 

Ex. (18.) a=i-(7i-l)(?=20-(8-l)5=-15, 
first term. 
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somBenea. 



Sx. (19.) Let ibe three digits be x-^y, x^ ^+^« 

Then x— y+a:4-¥^=12. 
Collecting terms, 3a;=12. 
Dividing, x=:4. 

Therefore, 
100(4-y)+IDx^4-I+y+396==100(4+y)+rox^ 
And, 

400— 100y+40+4+y+396=400+100y+40+4-y. 
Collecting terms, 840— 99y=444+99y. 

Transposing, 198y=396. 

Dividing, ^=2. 

4-2=2; 4; 4+2=6. 

Hence the three digits are 2, 4, and 6 ; and the number there- 
fore is 246. 

Ex. (20.) 8X10=80 miles, the distance A travels. 

Xs=24-(8 — 1)3=23 miles, distance B travels the last day. 

5=f — ^^ j8=100 miles, whole distance B travels. 

As the island is 50 miles in circumference, B has been round 
it twice ; and A has been round it once and 30 miles more : 
80—50=30 miles. 

Hence thej will be 30 miles apart on the 8th day. 

Ex. (21.) As Smith travels 15 miles per day, and travels 20 
d&ys, it is evident he will travel 15x20=:300 miles, and that he 
will be 440—300=140 miles from Washington. 

As Jones travels 2 miles less on each day than the preceding, 
he will on the last day travel L=25-|-(15— 1)— 2= — 3 miles, 
and the whole distance he will travel will be 

S=(^)«=(=^)l5=165n.ilc.. 

He will also be 440—165=275 miles from Washington. 
They will therefore be 275—140=135 miles apart. 
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Ex. (22.) i=a+(re-l)-<i=J+(20-l)-i=-2|. 

2S — 2an 

Ex. (23.) By transpomne tie formula, d=— ; rri we find 

«(Ji— 1) 

the value of n to be 

^~ 2d ^ 



„ V(2x i-(- A))'+»X-TVX-^-2XA-K-A) ,n 

Ex. (25.) (f=~^= v,"^- =:j^, the common difference. 
^ n—l 29 — 1 

8+J=3i; 3i+i=4; 4+^=4^; 4^+^=5; 5+i«5f 
Hence the series, 3, 3^, 4, 4^, 5, 5^, &c. 

Ex. (26.) a= — i__L=--^_.l — :;— ^=5^, the common 
^ » 2 10 2 * 

difference. 
Ex. (27.) Z=a+(7i— l)i=— 5+(9--l)li=7,ihe9thterm. 

Ex. (28.) 15— (--1)=:16; 16-f.S+I^4, common difference. 

4+(-l)=3; 3+4=7; 7+4=11. 
Hence the three means are 3, 7 and 11. 



Ex. (30.) Let X — ^, x, and 0;+^, be the three terms. 
Then a;— y+a:+a:+y=10. 
3a;=10. 
a:=3^, the second term. 
33i-f-3^=10, third term. 
10— -3^ =6 J, common difference. 
8^— 6f =— 3^, first term. 

Hence the terms are —8^, 3^ and 10. 
14* 
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Ex. (31.) Let X ^ss the fint term; then, bj the question, 4x 
Bss the last term, and -j- = the enm of the series. The 
number of terms will be 

w= -=— — = -1 — : — =-- > number of terms. 
L+a Ax-\'X 10 

Sir 3a: 
And, by the question, (2=2XTrr=-r-» the common difference. 

Then, if we assume x =z 20, the other terms of the progression 
will be 32, 44, 56, 68, 80, and the sum of the series will be 300. 

But, if we assume x = 40, the other teitiis will be 64, 88, 112, 
136, 160, and the sum of the series 1200. 

An indefinite number of answers may be obtained for this 
question bj giTing any value to x, 

Ex. (32.) Let ar— 3y, x— y, x+y, a:+3y, be the numbers. 
Then, x^^+x^+x+y+x+Sy=z2i. 

Collecting terms, 4a;=28. 

Dividing, ' a:=7. 

Expanding the terms, 

5=%*=ar^— ary+9y». 
a:— y'=a:*— 2a:y+y». 
i+^W +2a:y4-y». 

x+3y^z=x^+6xy+9y^. 

Sum of the squares, 4ar* + 20y*=216. 

Value of 4a:«=196, 196+20y2=s216. 

^ Transposing, 20y*=20. 

Dividing, y'=l. 

Evolving, y=zfcl. 

a:— 3y=:7— 3=4; ar-y=7— 1=6; a:+y=7+l=8; 
a:+3y=7+3=10. 
Hence the four numbers are 4, 6, 8, 10. 

Ex. (33.) Let a;— y, a:, x+y, be the numbers. 
1. Then '~i~^+a:4-a:+y=9 ; ar=9: x^B. 
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2. First term eroired, 

3. Second term erolyed, 

4. Third term evolyed, 

5. Sum of the cubes, 

6. Dividing, 






7. Substituting the value of a:*, &c., 27+6^=33. 

8. Transposing, 6y^=6. 

9. Dividing, y*=l. 
10. Evolving, y=±l. 

a>-y=3— 1=2; a:=3; a:+y=3+l=4. 
Hence the numbers are 2, 3, 4. 



Er. (34.) Let x— 3^, a:— y, ar+y, x+3y, be the four tenns. 

1. Then by first condition, 

2. By second condition, 
iIj::^*4.iqpS^*--2a:«+8a:y+l(y==130. 



3. Adding (1) and (2), 

4. Dividing by 4, 

5. Subtracting (1) from (2), 

6. Dividing, 

7. Putting ( - j for its equal a:*, 

8. Clearing of fractions, &c., 

9. Dividing, 

10. Completing the square, 



4i;»+202^=:164. 
2:2+53^=41. 
16a:y=96. 
a:y=6. 



»■ 



-5y»=41. 






100 



6y«-41y«=— 36. 

^_1V 36 

^ 5 ■" 5' 

36 1681_961 

T+loo—m- 



11. Evolation, 



i' in 



31 



10 -^10' 



12. Transposing, 

13. Evolving, 

14. xy=lxx=^. 



^ , . 31 , 41_10_., 



10 

Therefore, a:=6. 

15. Hence, 6— 3=3; 6-1=5; 6+1=7; 6+3=9. 

16. Therefore the numbers are 3, 5, 7, 9. 
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Ex. (35.) Let x-^-y, z, x-^-y = the three digits. 

1. Then.byfi«tcoadition.lB£Zl!)^t2^±y=27f 

2. Multiplying and transposing, Ilia:— 99y=82fa:= . 

198a; 

3. Collecting terms, — — =99y, 

4. Clearing of fractions, 198a:=693y. 
And, we find by die second condition of the question, that 

5. lCO(a:— y)+10ar+x+y+396=100(a;-fy)+10a:+a:— y. 

6. Multiplying and transposing, — 99y-}-396=99y. 

7. Collecting terms, 198^=396. 

8. Dividing, y=2. 

9. We find (4) that 198a:==693y. 

10. Therefore, 198a:=2x693. 

11. Dividing, a;=7. 

12. Hence, a:— y=7— 2=5; a:=7; a;+y=7+2=9. 

13. Therefore the number is 579. 

Ex. (36.) Let a:— 3y, a;— y, x-\-y, a:-f3y, be the numbers. 
1. Then, ^Zr3^^+a:+3y^=2a:^+182^=90. 

•2. And S^*+Ff^=2ar»+2y^=74. 

3. Subtracting (2) from (1), 162^=16. 

4. Dividing, ^=1. 

5. Evolving, y==fcl. 

6. Putting the value of y into (2), 2x^+2=74. 

7. Transposing and dividing, a:^=:36. 

8. Evolving, x=6. 
Hencea:— 3y=6— 3=3; a:— y=6— 1=5; ar+y=64-l=7; 

ar+3y=6+3=9. 

Therefore the four numbers are 3, 5, 7, 9. 

Ex. (37.) Let x — 3y, a:— y, a:+y, x+3y, be the numbers. 

1. Then, by first condition, 

x-'2y+X'^y+x+y+x+^=14. 

2. Collecting terms^ 4a:=14. 

3- Dividing, a:=3i=:J. 
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4. Product of first and fourth terms, 

5. Product of third and second terms, 

6. Product of all the terms, 

7. By second condition, &c., 

8. By substitution, 

a T»--^- A 4903/* , 2401 40 

,« m . ^ . 245«' 40 2401 481 

10. TrMisposing, &c., j^^ — -^=__^^=__. 

11. Completing die square, 

^ 245y' 60025 481 6002555696 

^ 18 ' 1296 ~ 144+ 1296 ""1296' 
245 236 

12. Evolving, j^ — 36 "^'^W 

19 n%- • i ,236,245 481 9 

13. Tran8po«ng,y'=±^-|-^=-3g-,or ^. 

But the conditions of the question will only admit of die last 

value of v^. 

9 
Therefore, 2r^==gg. 

Evolvmg, y=&^2: 

Hence 3^-1^=2; 3^-^=3; 3^+^=4; 3^+1^=5. 
We therefore find the numbers to be 2, 3, 4, 5. 

Ex. (38.) Let the less number be represented by y, and the 
common difference by x ; the four required numbers will then be 
expressed by y, y+z, y+2x, y+Sz. 

Therefore, by the question, we have the two following equations. 

1. yXy+Si==f+^xy=zll2. 

2. And ffxXy+^=^l/^+^xy+2a^zsil20. 
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3, Subtracting the first of these equations from the last, we 

have 2x^z=z^; x^=z^; x=% 

But, to find y, we have given, 

4. Supplying the value of a; in (1), ^+6y=112. 

6. Completing the square, y2-j-6y+9=112+ 9=121. 

6. Evolving, y+3=ll. 

7. Transposing, y=ll— 3=8. 

8. And 8+2=10; 10+2=12; 12+2=14. 
Hence the four numbers are 8, 10, 12, 14. 

Ex. (39.) Let X = the number of days required. 

X. Then, "^^^^=— ~^, number of miles A travelled. 

2 M 

2, And —-55 = the number of miles B travelled. 

8. Then, "2""^ 2 

4. And x+a:«+42a;-2a:»=330. 

5. Transposing, Ac, a;^— 43a:=— 330. 

6. Completing the square, 

\ ,, ,1849 ooA,1849 529 
a:»-43a:+-^=-330+-j-=-5-. 

^ T. , . 43 23 

7. Evolving, a;— — ==fc-2-- 

23 43 

8. Transposing, a:=±-o-+"2"=^^ ^^^^ ^' ^^ ^^^' 

Hence it appears that they meet in 10 days. 

On the tenth day B travels two miles, and the next day he 
rests ; the following day he returns two miles, the succeeding 
day four miles, and so on, increasing two miles every day ; and, 
on the thirty-third day, he again comes up with A, who has been 
travelling forward, every day's journey being one mile longer 
than that of the preceding day. 

Ex. (40.) Leta:+6, a:+2, a:— 2, a;— -6, represent the numbers. 
1. Then, 

(a:+6)(a:+2)(z— 2)(a;-6)=a^-40a:«+144=1680. 
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2. Adding 256 to both sides of the equation, we haye 

a^-40a:2^400=;1936. 
8. Evolving, a:*— 20=±44. 

4. Transposing, x*=±44+20=64, or —24. 

5. a;=±8, or ±2a/^^^ 

6. 8+6=14, 8+2=10, 8-2=6, 8— 6a.2. 

7. The numbers therefore are 14, 10, 6, 2. 

8. The other value of x is impossible. 

Ex. (41.) Let a:— 2y, a;— y, a:, a;+y, ar+2y = the number 
of days. 

Then, a;— 2y+^=y+ar+x+y+a:+2y=5a:=20, ar=4. 
As the first person could reap one acre in x — 2y days, it is 

evident he would in one day reap ^ part of an acre ; and 

1 '^"" ^ 

the second person part of an acre ; and the third person 

— s= J part ; the fourth person --r— part ; and the fifth person 

^ part of an acre. Therefore they all in one day would 

"^ ^1,1,1,1 87 16^ 

reap jr— ^ — ; — — ^ ^ ^ of an acre. 

^ a;— 2y x—y ^ x+y x+2y 60 4 6 

We find their sum to be, 

(a:»-2^.(a;+2y)^ 

irrf;;!"+^! Numeraton,. 
+ (a:2-4y2).(a:-y) [ 

+(a:2-y^).(a:-2y)J 
(a:*— y2).(a:2— 4y^), common denominator. 
By adding the numerators, we have 

2x(2^-'f)+2x(2^-4^ e 

Therefore, 2a:(a:=— y2)+2a:(ar»— 4y2)=f(ar'— y«).(a:*— 4^^). 
Adding and multiplying, 2a:(2a:»— 53^)=f(a^— 5a^+4^). 
Putting the value of a:;^4, as found above, in this equation, 
we have 128— 20j/»=J(256— 803^+4^). 
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Multiplying, 640— 10(y=768-24(y+12/. 

Dividing, 160— 25y2=192-60y»+33^. 

m_ . ^ 35y« 32 - 

Transposing, ^ ^=— g-- 

Completing the squarey 

85^ 1225__32 1225_841 

^ T"^ 36 "" 3+36 """36 * 

^ , . , 35 29 

Evolving, y—^^dtr^' 

n^ . , 29 . 35 6 ^ 

Transposing, y2=:±-g-+^=— g=l. 

Evolving, y=ifcl. 

Hence the value of x=4, and y=±l. 
Therefore the numbers are 2, 3, 4, 5, 6 days. 

Ex. (42.) 
S=Jw[2a+(n-l)— <q=VpX25+(ll— 1)— 5]=0. 
By the above process we find he has travelled back to Boston 
by the end of the eleventh day. 

Ex. (43.) We find he will have to travel forty miles and two 
rods, == 12802 rods, to bring the most distant stone, and two 
rods for the nearest stone, and that the number of stones will be 
one more than the number of rods in forty miles ; therefore we 
have the following formula for the solution of the problem 

S„(^V=(1H!^W01=128,060 nules, 2 rods. 



GEOMETRICAL PBOGRESSION. 
Art. W4. (p. 234.) 

Ex. (7.) r=(^y'==(^ =(1024)*=4, ratio. 

Br. (8.) ««(^)»l^==^=5. first t^ 
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Abt. 27fc (p. 235.) 

Ex. (11.) r=(f:) =(^)=j=2. ratio. 

1X2=2; 2x2=4; 4x2=8; 8x2=16; 16x2=32. 
The ibeans, therefore, are 2, 4, 8, 16, 32. 

IK /toN /I\^ /288\* /144\* 12 . ^. 

Ex. (12.) r=(-j =^_j=(^^j=^.4.ratio. 

18x4=72 rods. 

Art.27». (p. 237.) 

Ex. (15.) S=^"=^^y-;^Y^^^=629.944704, sum 
r — 1 l.Oo— 1 

of the series. 

Ex. (16.) S=-iZ7= l^t ==— l"-- 4596><8 

assll|.f^, sum of the series. 

Ex. (18.) S=?^-=?=^^^'t^=127, sum of the series. 
^ r— 1 2—1 

Ex. (19.) 5=^5^=^-^^5^=5555565, sum of the 
^ r— 1 10 — 1 

series. 

Ex. (20.) S=t^=l=iML'=:M=5 ji, sum of th. 
series. 

Ti- ,oix c g-g*^ 5-5X(i)' 3124 5 

Ex. (21.) S=^^--^= ■^_^ =-_-Xj=6Tys, sum 

of the series. 
Ex. (22.) S=^«=!^^=^i«^=|295.23. 

Ex. (23.) ^^a+(r-l)S^!±L2:::l)93 ^ ^^ 

* ' r 2 

Ex. (24.) ^=256 ; /yi55=4. 

JX4=2; 2x4=8; 8x4=32. 
Ihe means are, tiiierefore, 2, 8, 32. 
15 
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Ex. (25.) r=n5Z j!^^^^/^5TSr==3, »^^^ 

Er.(26.) a=^=^=l^=4, first term. 

V ,07\ T -1 W^V 21870 1458 , '^ ^ 
Ex. (27.) X=.r-=^(^-) =__=__, last term. 

c_g-gr-_ 'y— 4/i(f)» _ 57609600 ^^ 
"^ 1-r "■ 1— f "^ 7031250 "^^^b^^" 

Ex. (28.) r=M^==J^>yBl=2, ratio. 

S= -= ^ z — =127, smn of the series. 

r— 1 2 — 1 

Ex. (29.) (127-64)=63 ; 127-7-63=2, ratio, 
and the remainder is the first term. 

Ex. (30.) L=ar'-'=2x4"=8388608, last term. 

^— : _-=- — — _ — =11184810, sam of the series. 

7*— 1 4 — 1 

Ex. (31.) Let -, X, xy, be the numbers. 

y 

1. First condition, -XarX^=^=64, xsstA, 

y 

2. Second condition, '-^-\-3!?-\-7?'i^=zbM. 

3. Dmdmg by r», -_+14.y8=_=:_. 

. m . 1 . 65 

4. Transposmg, -^-|-^=_. 

5. Multiplying by f, l-|-^-=— JL. 

6. Transposing, ^ ^=— 1, 

o 

7. Completing the square, 

65y» 4225 , , 4225_g969 
^ 8 ^liSe"^ -+256""256* 



GXOMXTBIOAL PBOaSSSSION. 178 

. 65 63 

8. Evolving, y8-_=-t_. 

9. Transposing, y»=±— 4-jg=8, or ^. 

10. Evolving, y=2, or 1. 

Hence the numbers are 2, 4, 8. 

The second value of y will not answer the conditions of the 
question. 

Ex. (32.) Let x, xy, ajy*, xj^^ be the numbers. 

1. Then, by the question, x-^xjf : xy'\'Xt^ : : 7 : 3. 

2. Dividing by ar+a:y, 1 — y+y* : y : : 7 : 3. 

3. By Prop. VHI. (p. 209), l+j^ : y : : 10 : 3. 

4. Multiplying extremes, &c., 3^^4-3=10^. 

6. Dividing, y^ 3^=^^- 

6. Completing the square, 

^ lQy|^5 -^ 25^16 

7. Evolving, y__=:-t.g. ' 

4 6 1 

8. Transposing, y=-t_^_=3^ or g. 

9. By the question, &c., xy^ — a:y=27a;— 3a;=24. 

10. And 24a:=:24. 

11. Dividing, a:=l. 

1; 1X3=3; 3x3=9; 9x3=27. 
The numbers therefore are 1, 3, 9, 27. 

X X 

Ex. (33.) Let the series be - , -, a;, xy, 

y y 

1. By second condition, xy — 5=49. 

3r 

2. By first condition, x — =:14. 

y 

8. Clearing (1) of fractions, :e^— x=:49/. 
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4. Clearing (2) of fractions, ocy — x=:\Ay, 

5. Dividing (4) into factors, x{y — l)=14y. 

6. Dividing (3) into factors, a:(2^— 1)=49^. 

7. Dividing (3) by (2), yS+y^+y=lV 

35v 

8. Transposing and reducing, y* — TT^^^ — ^* 

9. Completing the square, 

35y 1225 1225 441 

^ 14 "^784'" ' 784 ""784' 

10. Evolving. y__=_. 

11 rr_ • 21 , 35 56 , 

11. Transposing, y==_+_«_=:i 

12. Putting the value of y into (2), x— ^=14. 

13. Clearing effractions, 2a:— a:=28. 

14. Cancelling, a:==28. 

15. Putting the values of a; and y into the first term, 

_£_28_ 
^— 4 •• 

16. Putting the values of x and y into the second term, 

17. Putting the values of x and y into the fourth term, 

a:y=28x2==56. 
Hence the required numbers are 7, 14, 28, 56. 



INFINITE SERIES. 

Art. 285. (p. 243.) 

Ex. (1.) Let S = the sum of an infinite series. 
a = the first term, 
r = the ratio. 
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And S = •=-^ = tbe formala for obtaining the 
1 — r 

mm of the series. 
Ex. (2.) S= / =,^^ =2, Ana. 

Ex. (3.) S=^=:r^=|=10, Ans. 
^ 1— r 1 — J t 

a 4 4 4 4 16 ,, . 
Ex. (5.) S=_=^_^-^-X3=y=5i. AnB. 

„ a 1 1 1 10 10 -, . 

Ex. (6.) S=3_=^-^=;^=jX^=^=lA.Ani. 

,, ,o, ^ « iViMfA _571428_4 

_. ,,., „ g tWoW^ _ 857142 _6 

Ex. (10.) S=3-5:=j— -^-gggggg-^. AbS. 

=100 ' i-^^100 ' aoo~86' "^^ 
Ex. (18.) By transposing S= , we find r=l — =; there- 
r=l-|=l-4=5.Ans. 

Ex. (14.) r=l-|=l-^=l-3X|=|, Ans. 

Ex. (15.) By maltiplying S=-= by 1 — r, we have a=S 

— iSr, therefore a=10— (10Xi)=8, Ans. 
15* 
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SIMPLE INTEEEST. 

Art. 287. (p. 245.) 

Ex. (2.) »x=;?^r=380x.05xl0=$190. 

Ex. (3.) t=i)er= 890.75 X.08x36=$249.41. 

Ex. (4.) «=:jp^r^l7.18x.045x5.19t==$4.02. 

Ex. (6.) a=5?-fp^r=800+800x.06Xt>.li==$1093.60. 

Ex. (7.) a=p-f^r=670.18+670.18x.09x3.6A= 

S889.66. 

Art. J88. (p. 246.) 
Ex. (10.) ^jA.=_l^^^=^890.76. 

TO_ /11 X « 21.20 *,-,£, 

^<"-^ ^=l+fr' °l+(5.19iX.045) ''°^^^-^^ 

Art. 289. (p. 246.) 

u /1KX . "—P 570—380 190 ,- 

Ex. (15.) <^=__^^=._=10 years. 

V. /1fi^ / "-P 1140.16—890.75 ., . „ ^ 

Ex- (16.) '=— .08x890.75 =8-5==3yeara.6mo^ 



10 dajB. 

Ex. (1 

menihs, 20 days. 



'^o«-"-°-?=5Sgs^=»-»»^=»^-' 



Mareh 1, 1852. 

Abt, 2M. (p. 247,) 

By iaraasposisg tke last formula, we obtain the followiog fiur 
finding r, tlie rate per cent 

« ^^ V a— P 570 — 380 ^^ 

It (20.) ,=-j/_,j55jj5.=.05f«««. 

^ «ov a— P 219.48 

Ex. (23.) r=^=g^^3g^^;^=.09 per cent 

« o^^ «— P 153.648—144 ,,„ 

Ex. (24) ^^= 144X3.35 =-^2 per cent 

Ex. (25.) eOx.^5=57 inches; 57=1.583^ yards. 

7.5 22.5 22.5 100 2250 . ^ oo.o • i. 

L58H=ij5' i:75XW=456==^^*'^^3««^^^ 



DISCOUNT AT SIMPLE INTEREST. 
Art, 291. (p. 249.) 

^<*-> ^1TF=1T(53^>C046)=*"-1«- 
♦21,20-17.18=14.02. 
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ui- /Kx -S: 853.60 ^„^^ 

Ex. (5.) p=— =___-S320. 

u.- /ft^ -S 144 176.40 ,„„^ 

^(^•^ ^i+i;° l+(10x.06) - l+(8x.l2) =^<><^- 
Henoe ikej are both of the same value. 

=-<^-) ^=l|i;=H|l|i5)=»i«><>- ■ 

_ ,-. S-;> 162-150 12 ,„ 

E--(8-) r=-^=-^^_-=^=.16 per cent 

T. ,o^ . S-P 590-500 90 „ 
^(^•) '=-l/=156><5O0=30=^y«'''' 

Ex. (10.) ^^^^^^-^^tm.n+. 

Ex. (11., p=j|^=j^3^^^^=e261. 



PAETNERSHIP, OR COMPANY BUSINESS. 

Art. 293. (p. 253.) 

Ex. (3.) Let m s= the sum M put in, 
And n = the sum N put in, and 

Let m and n represent M and N's stook, and a the 
gained, and x and y the sum each gained. 

^ am 120X500 ^.^ lu^, • 

Then x = — —- =_-, 7 ^,.^ =$48, M's gain. 
m-^-n 500+750 * ® 

. , an 120x750 .^^ „, 

And y = — — = ,^^V,-^ =$72, N's gain. 
^ m+n 500+750 * ^ 

Ex. (4.) Let X and ^ = the sums Q and X each respectively 
paid for the use of the pasture; and m = Q's cows, and n ss X's 
cows^ and a = the price paid for the use of the pasture. 
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Ex. (5.) Let m and n represent the sum A aad B paid re- 
spectively ; a = tlie sum they gained ; and z and ^ = the sum 
each respectively shoold receive. 

^ am 1500X10000 .^^^ . ., 

^^^' "=^H^= 10000+7000 =*^^^^> ^' ^"• 
. . an 1500X7000 ^^.^,, ,,, . 

^^ y=^rp^= ioooo+7ooo =^^^^^> ^' g^"^' 

Ex. (6.) Let m, n and p, represent A, B and O's share of 
the gain, and a = their capital. And let a;, y, z ss the stock 
of each man respectively. 

Then. ^= ^ =. ^^X^^^ ^i2m, A'a bMc 
"' OT+w-f-p 100+80+60 * ' *^ 

" y=-5^^=J?rSn=«2000.B'B stock. 
^ m+n+p 100+80+60 * 

And ^=_fL^=-^^j^=$1500,0'B stock. 
m+n-\-p 100+80+60 

Ex. (7.) We first rednce the horses and cows to oxen ; thns, 
As 2 horses : 5 horses : : 3 oxen : 7^ oxen. A's. 
5 cows : 9 cows : : 4 oxen : 7| oxen. C's. 
A's 7^, + B's 7, + C's 7i oxen, = 21/^ oxen. 
Let my n, p, respectively represent A, B and C's oxen ; a sz 
the sum paid for their pasture. And let x,y,z = the part of 
the expenses each pays respectively. 

Then, x==-^L^-=J^%-=%UM^\, A pays. 
w+«+j> 7i^+7+7| ^^' '^ •' 

» OT+n+p 7i+7+7i ^''^•^''Mf . ^ P»yB- 
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Ex. (8.) The field contained 40x40=rl600 square rods. 

A reaped 25x^^=62^ square rods. 

B reaped 400 square rods. 

And C reaped 1600— (625+400)=575 square rods. 

Let m, n, jp, represent the square rods A, B and reaped 
respectively, and a =: the sum paid for reaping. Let x, ^, z ^ 
the sum each received respectively. 

Then, :g==—^?^~=^,,^^^^^^^^,==S12.50, A received. 
' m+n+p 625+400+575 ' 

^ 400X32 -o ^ . , 

« y=z _-_s=-___^^l____=$8, B received. 

^ m+n+p 625+400+575 ' 

And z= ,^, = ^,,^^J^^,^f-^, =$11.50,Oreceived. 
m+n-^-p 625+400+575 

Pabtnxbship on time. 

Art. 293. (p. 255.) 

Ex. (10.) Let m, n, represent each man's stock re^ectivelj ; 
a = the whole gain ; and t, t', the time each man's stock was in 
trade. 

Let z and y = A's and B's gain respectively. 
-- mta 3000X12X340 ^^^. ., . 

^'^' ''=^;?+;i?= (3000xl2)+(4000x8) =^^^^' ^ « «*"• 
« A «*'« 4000x8x340 .,.. ^, . 

.^ y=^H=^= (3000xl2)+(4000x -8)=^^^'^' ^' g^"' 

Ex. (11.) Let m, n, p^ represent each man's stock ; a = the 
whole gain. Let x, ^, z = A, B and C's gain respectively ; and 
t, t\ f\ the time in trade. 

Then r- ^^^ - 300X10X120 

' ■~7w^+wf+p«"~(300xl0)+(400x8)+(600x2)"" 
$48.64|-f , A's gain. 

Then v^ ^^^ - 400X8X120 

' ^""7w?+n^+K'"*(300xl0)+(400x8)+(600x2) 
$51.89^7, B's gain. 

, _^ pt"a 600X2X120 

^"■m?+nr+;rf"'"(300xl0)+(400x8)+(600x2)'^ 
j>19.45ff , C's gain. 
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Er. (12.) Let »«, w, p, represent the oxen of A, B and ; 
fl = the price Ihey paid for pasturing ; and t, f, t" = the times 
each had his oxen in the pastnre. 
Let ar, y, 2: = the sums each paid respectively. 

Then T-^ ^^^ 24X12X76.80 

vUt^vt' '\-'pt" (24xl2)+(25xl2)+(30xt))'^ 
$28.80, A paid. 
And v^ '^'' - 25X12X76.80 

^ 7nt-\'7tJt! JrPt" (24X12)+(25X12)+(30X6) 
$30, B paid. 

And ___J^I±___ _ 30X6X76.80 

^— ^^_|_,if'+pe"""(24xl2)+(25xl2)+(30x6)'° 
$18, C paid, 

Ex. (13.) Let t' = the time the house was occupied by Jones. 
i" = the time the house was occupied by Jones and Smith. 
t" = th« time the house was occupied by Roe, Jones and Smith. 
a = the rent of the house for one year. 
Xyy^z z=, the share of the rent each paid respectively. 
Thpn ^_^'« , i(^'«) , i(^"«) 3X500 , ^(6X5 00) , 

^^^^^=$291?, Jones' share. 

Then, y=i(?::i)+Mf:::f)=i^^^ 

Smith's share. 
And z=i(^=i(!^^a=|41|.Ilo«'s share. 

Ex. (14.) Let d == twice the distance from Boston to 
Worcester, 
(f 3= the distance A and B rode before they took in 0. 
tt' =s the distance A, B and C rode before they took in D. 
d'" = the distance they rode after they took in D. 
a = the sum paid for the coach. 
^9 ^» y* 2: =s the sum each paid respectively. 
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Th^n .._^K'^) . iC^^'g) ^(34X20) . i(20x20) _ 
men, y=-j- +— J— 55 + 54 - 

$3.88f f J, C paya. 
And .=ii^=ii?^=«1.19^. D pays. 

Ex. (15.) Let m represent the sum A pat in, and f = the 
time ; and n = the sum B put in, and f = the time ; and a ss 
their gain. Let x and y = their respective gain. 

-. mta abc 

Then, *=- 



And 



nt'a cde 



Ex. (16.) Let 971, n, J9, represent each man's gain respectirelj ; 
a s= the whole stock ; and t^ t\f'ss the times each man em- 
plojed his capital. 

Let x^y, z SSI each man's stock respectiyelj. 

Then, y+-+i^ : j : : a : x. 

am 1911x26 

^ J 771 , w , » n 
Andy+-,+^ : p :: a : y. 

an 1911x39 



And 7+p+p : ^ : J « : «, 
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^ 1911x52 

Therefore, ,^-£—^^^^^^ 

Ex. (17.) If« 12 oxen eat 8} aeres of grass in 4 weeks, and 
21 oxen eat 10 acres in 9 weeks, how many acres would it 
require to feed 86 oxen 18 weeks, the grass to be growing 
nniformlj ? 

NoT£. — In some editions of the Algebra the answer is in 
weeks, and in that case the answer would be indeterminate. 

Let X = the quantity of grass on each acre. 

1. 12x4x^=482 = whole quantity on 3} acres for 4 

weeks. 

482 

2. -^-p = whole quantity on an acre for 4 weeks. 

"By the second conditions of the question, 

8. 21x9x^=^1892; = whole quantity on 10 acres for 9 
weeks, 

4. . ■ sss whole quantity on one acre for 9 weeks. 

- 189ar 48a: 45ar 

o. -yrr oT'^nr ^* whole quantity grown on one acre 

for 5 weeks. 

6. 'TTT'^^ss— ss quantity which grows on one acre &r 

one week. 

9x 

7. =^x3iX4=122; ss quantity which grows on 8^ acres 

in 4 weeks. 

8. 482— 122=36z =s original quantity of grass on 8^ acres. 

9. 80a;-h8ias-:— s original quantity on one acre. 

10. 86xl8x^»^8x ss die-quantity of grass tbat 86 oxen 
will eat in 18 weekv* 
16 
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9x 162r 

11. TaX18=s-y^ = the quantity of grass that grows on 

one acre in 18 weeks. 

-„ 108a: , 162a: ^^ ., , , ... « 

12. -Tj^r — I — YTf =27a: = the whole quantity of grass on one 

acre for 18 weeks. 

13. 648a:-^27a:==24 acres. Ans. 

Ex. (18.) Let a, 3, c, represent the various sums A had in 
the firm, and t, t\ i" = the times they were invested. 

Let d^ e, f, repres^t the various sums invested by B, and u^ 
w*, m" = the times they wpre continued in the firm. 

Let g, kj m, pt represent the various sums C had in the firm, 
and, n, n\ 7j[\ n'" = the times they were invested ; and let r s=5 
the sum they gained. 

Let a;, ^, z =s A, B and C's share of the gain respectively. 

Then :r- {at+hf+cnr 

at+bf+cr+du+eu'+fu"+gn+hn:+mT^' +pnr'^ 

^ «4X4000H-(12X^500H-(^X3SOO)4420) ==:*l«ttL A». «hi. 

iao5o+655a^}5<woo+3()004-6ooo4^^ ^ *^ 

Ihen t,- {du+eu^+funr 

'^'^at+bt'+ct'-^du+eu'+jy'+gn+kn'+fm^'+pnf^ 
(goXSooom^XifiooWgX^soo)*^) ^i2tt, •,. 

10000-HMOO(H-140()(H-«000(H-600(H-2700(>4-1§00&^^ * 

. , ^ {gn+hn'+mn''^pnnr 

^ ''^at'+bf+cf'+du+&^+Ju''+gn+kn:+mnr+pn'"'^ 
((exy»H-8X4ooo4-2X«)OH4x4fioo)44a(0 



JNPETEBMINATE ANALYSIS- 

Ab*. J98. (p. 264.) 

Ex. (8.) Here we have 

a^-^^ssAbj or-(x— ^)(x+y)=ar45. 

And a:«— y^=:169, or (a;'— y)(!<-fy)«i5^ 
But) since :^^^:=a;— ^ by the conditions of ihe question, an4 
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45 and 159 have only tte oommon &ctors 1 and 8, it is endent 
we most have x— y=l, or 3 ; and therefbre, a;-]-^s=:45, or 15. 

Whence, x=:2^ and y=:22 ; or, xssO, and y=6. 

NoTs. —This is evident &om the fact that if we add half the 
difference of two numbers to half their sum, we obtain the larger ; 
and, if we subtract half the diflference of two numbers from half 
their sum, we obtain the less. 

Also, ar'— y^l, or 3; and, therefore, a:'+y'=159, or 53. 
Whence, a:'=80, and i/=79 ; or, ar'=28, and ^=25. 

That is, at the first period their ages were 9 and 6, and at 
the /iecond 28 and 25 ; or, at the first period they were 23 and 22, 
and at the second 80 and 79. 

]f the given differences had been prime to each other, there 
wonld have been only one solution of the problem. 

FiTAMFLIW. (p. 264.) 

* £z. (1.) Let a; = the lbs. of sugar of the first kind, and y as 
ibe lbs. of the second kmd. 

L Then, by conditions, ll2;-j-5^=254. 

2. Transposing, 5^=254—112:. 

& Dividing, y=51-2a:-i±^. 

4. Let 

5. Clearing of fractions, 

6. Transposing, 

7. Substituting this last value of x for its value in (3), we have 

y=:51— 2(5»— 1)— «. 

8. Collecting terms^ y==53— il?i. 

If 7t = 1, then y = 42, and a; = 4. 
« = 2, " y = 31, " x = 9. 
ns=3, « y==20, « a: = 14. 
n = 4, « y = 9, « a: = 19. 
If we were to suppose the value of w = 5, then y would be a 
minus quantity, y=53— 55= — 2. We therefore find the true 
answers to be 19 lbs. with 9 lbs. ; 14 lbs. with 20 lbs. ; 9 lbs. 
with 31 lbs., and 4 lbs. with 42 lbs. 
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Ex. (2.) Let z sss the men, y ss the women, and z = tho 
children. 

1. Then, by first condition^ x-^y-^z^lb, 

2. By second condition, 7ar4-3y-|-2z=65. 
8. Multiplybg (1) by (2), 2x+2y-\-2z=S0. 

4. Subtracting (3) from (2), 5a:+y=35. 

5. Transposing, 5x=35 — y. 

6. Dividing, *='^"'|- 

7. Substituting, ^=l* 

8. Clearing of firactionSy 5n=y. 

9. Transposing, y=5n. 

10. Substituting this last yalue of y for its value in (6), we 

have a?=s7 — ?-=7 — «. 



11. If we assume the value of n = 1, then the value of 2: ^ 

6 = the men. And putting (6) for the value of x in 

12. (4), we have 30+^=35. 

13. Transposing, ^==5, the women. 

14. Collecting terms, 15— (64-5)=4, the children. 
We therefore find the number of men to be 6, the women 5, 

the children 4. 

If we were to assume the valuo of n = 2, then there would be 
5 men, and 10 women. There could be no children, for 15— (5 
+10)=50 children. 

This question, therefore, will admit only of one answer. 

£z. (3.) Let X z=z the number of acres in the first farm, and 
y ssB the acres in the second. 

1. Then, by conditions^ , 21a;+17y=2000. 

2. Transposing, 21a:=2000— 17y. 
8. Dividing, x^95+t^l. 

^ m . ne 17y-5 

4. Transposmi^ zssdo — — ^ — . 
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17t/— 5 

5. SubstitatiDg, n= — ^3 — . 

6. Gleaxmg of fractioiiSt 2l7t=17y— 5. 

7. Transposing, 17y=21n+5. 

8. Dividing, y— _-S_. 

9. We assume the value of n =s 3 ; for this is the least 
number with which we can obtain y without a fraction ; and we 
find ^ = 4, and obtain the corresponding value of x in (2) by 
substituting for y its value in (8). 

Having found the least value of y ss= 4, and the corresponding 
value ofx=z 92, we may find the remaining answers by adding 
21 continually to the least value of y, and by subtracting 17 from 
the greatest value of x; which being done, we obtain the six 
following results : 

If n r= 3, then y = 4, and a; = 92. 
» = 20, « y = 25, " a: = 75. 
w = 37, " y = 46, « a: = 58. 
» = 54, « y = 67, " a? = 41. 
n = 71, *• y = 88, « a: = 24. 
n t= 80, " y = 109, « a: = 7. 
Therefore the first farm may contain 92, 75, 58, 41, 24, and 
7 acres ; and the second may contain 4, 25, 46, 67, 88, and 109 
acres. 

Ex. (4.) Let a; = the bushels of wheat, and y = the bushels 
of barley. 

1. Then, by conditions, 17a;+lly=542. 

2. Transposing, 11^=542 — 17a:. 

3. Dividing, y=49— a:- 



«=o- 



11 

6a:-3 



11 • 
6. Clearing of fractions, lln=6a:— 3. 

6. Transposing, 6a:=lln4-3. 

7. Dividing, ««— JL. 

16* 
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If w = 3, we have a: = 6, and y = 40. 
n = 9, " " a: = 17, " y = 23. 
n s= 15, " « a: = 28, " y = 6. 
That is, I can have 6 bushels of wheat, and 40 of barley ; or, 
17 bushels of wheat, and 23 of barley ; or, 28 bushels of wheat, 
and 6 of barley. 

Ex. (5.) Let X = one part, and y = the other. 

1. Then, by conditions, 7a:-{-lly=100. 

2. Transposing, 7a:=100— lly. 

3. Dividing, a:=14-2y+H±^. 

4. Substituting, «= — J-^. 

5. Clearing of fractions, 7n=2-f-3y. 

6. Transposing, 3y=7n— 2. 

7. Dividing, y= ^ . 

If » = 2, then y = 4, and 11x4=44 = the least part; 100 
^-44:=56 = the greater part. 

If we assume n = 5, and this is the next less number that will 
produce the value of y without a fraction, we shall find the value 
of y = 11 ; and this multiplied by 11=121 = to one of the 
parts into which 100 was to be divided, which is absurd. 

Therefore 56 and 44 are the only two parts into which, accord- 
ing to the conditions of the question, 100 can be divided. 

Ex. (6.) Let a: = the two-dollar bills, and y = the three- 
doHar bills. 

1. Then, by the conditions, - 2a;4-3y=25. ^ 

2. Transposing, 2a:=25— 3y. 

3. Dividing, a?=12— y — ^. 

y+l 

4. Changbg terms, a?=sl2— 2y+ o * 

5. Substituting, n^si^^^. 
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6. Clearing of fractions, 2»=:y-j-l« 

7. Transposing, 'y==2n— 1. 

8. Putting the value of y into (4), x=12—2(2n— !)-(-«. 

9. Uniting terms, » a:=14— 3». 

Let n = 1, then x =: 11, and y = 1. 
w = 2, « a; = 8, " y = 3. 
w = 3, " a: = 5, " y = 5. 
w = 4, " a; = 2, " y = 7. 
That is, 11 two-dollar bills, and 1 three-dollar bill ; or, 8 two- 
ollar bills, and 3 three-dollar bills ; or, 5 two-dollar bills, and 5 
hree-dollar bills ; or, 2 two-dollar bills, and 7 three-dollar bills. 
fboof: 
11X2+1X3=25. 
8x2+3x3=25. . 
5X2+5X3=25. 
2X2+7X3=25. 

Ex. (7.) Let z = the bushels of corn, and y s= the bushels 
of wheat. 

1. Then, by conditions, 70a:+190y=920. 

2. Dividing by 10, == 7a:+19y=92. 

3. Transposing, 7a:=92— 19y. 



4. Dividing, a:=13— 2y- 

6. Changing terms, ar=:13 — 2y- 



l-5y 

7 • 
5y-l 



6. Substituting, «= . 

7. Clearing of fractions, 77i=5y— 1. 

8. Transposing, 5y=7n+l. 

9. Dividing, y= — ^. 

10. Putting the value of y into (4), a?=13 ^ T^ ' - 

Let « = 2, then a:=13— 6— 2=5, the com. 
7X5=35; 92—35=57; 57-7-19=3, wheat. 



-«• 
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No oAer value of n will answer the conditions of die question. 
There were, therefore, 5 bushels of com and 3 bushels of wheat 

Ex. (8.) Let a; = the number required. 
Then — — and = whole numbers. 

a:— 7 
And, putting —T=~=py we have a:=17p4"'^- 

Kthis value ofx be substituted for a; in the second fraction, we 

I. 11 u 17H-7— 13 17p-6 . , . 

shall have — ^— ^ = — ^ — == whole numbers. 

Jq Mo 

It is evident that -^ is a whole number. 
Consequently -^ |3L,= ^^ , a whole number. 

1J-4-18 
Let this number ^^^=71. 
zo 

|^^18=26«. 

;?=26n— 18. 
K» = 1, then ;i=(26xl)— 18=8. 

Consequently ar=17j)-|-7=(l7x8)+7=sl48, the number re- 
quired. And this is the least number ; for, if we assume n s= 2, 
we shall have x = 585. 

We therefore say that 143 b the least number that will answer 
the conditions of the question. 

Ex. (9.) Let x^y^zsz the sheep, pigs and rabbits, respect* 
ively. 

1. Then, by first condition, x-i-y-^zssStO. 

2. By second condition^ Zlx+lly+z=s4i0(}. 
8. Subtracting (1) from (2), 30ar+10y=380. 

4. Dividing by 10, 8a:+y=38. 

5. Transposing, y=38— &e; 
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By cxamiDing tiiis last equation, we perceive that the 
Talue of X most be less than 13; we therefore first assume its 
Talae to be 12. 

If a; = 12, we have.y = 2, and z = 6. 
x = ll, " " y= 5, " z = 4. 
a: = 10, " " y = 8, « z = 2. 
a; = 7, " •* y = 11, " z = 0. 
a: = 8, " " y = 14, «* z = —2. 

We perceive, therefore, there can be but three correct answers 
to the question : 12 sheep, 2 pigs, 6 rabbits ; or, 11 sheep, 5 
pigs, 4 rabbits ; or, 10 sheep, 8 pigs, 2 rabbits. 

Ex. (10.) Let X and y = the two numbers. 

1. Then, by conditions, 7a:+13y=71. 

2. Transposing, 7a:=a71— 13y. 

3. Dividing, a;=10— y-^ \^ . 

4. Substituting, 

5. Clearing of fractions, 

6. Transposing, 

7. Dividing, y=- 




6 

If we assume the value of n to be any number less than 5, we 
make y a fractional number. And, if we assume its value to be 
5, we find the value of a; to be a minus quantity. 
Thus, a:=10— 6-5=— 1. 

And, as no number less than 5 will answer the conditions of 
the question, it is certain, from the above operation, that no num- 
ber more than 5 will produce the numbers required. 

Ex. (11.) In Art. 296 we have the following formula for ob- 
taining two numbers, when the sum of their squares is given : 
/ 2m \ , /m^— 1\ 

^=(,;?+T>"^^2^=\;?+iJ^- 

Let X and y = the two numbers required, z = 35, the square 
root of the given square, and m as^ any assumed numbtf. 
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Jfm s= 1, we have z s= 85, and y ss 0. 
m = 2, « " ar ==s 28, « y = 21. 
OT = 8, « «* a; = 21, « y = 28. 
m = 4, " « a: sss 16JV, " y = 80|f . 
We therefore find 28 and 21 the only integral numbers that 
will answer the conditions of the question. 

Ex. (12.) In Art. 298, we have the following formula for 
obtaining two numbers, when we have the difference of the two 
squares given : 

^^' *=(^)^' "^ y=^{^y 

Let X and y = the two required numbers, z = 89, the square 
root of the difference of the squares of the number required, and 
m == any assumed number. 

Then, i£m = 1, we have x = 89, and y = 0. 
m = 8, « " a: = 65, " y = 52. 

The numbers therefore are 65 and 52. 



VAMAnONS, PERMXJTATIONS, AND COMBINATIONS. 

Art. 299. (p. 267.) 
Yabiahons. 
Ex. (2.) 5X4X8X2=120. 
Ex. (8.) 8x7x6x5=168. 

Perhutations. 
Art. 800. (p. 268.) 

Ex. (5.) 1X2X3X4X5X6X7^,^^, 

IX-^ 
V. iR\ 1X2X3X4X5X6X7 i^- 
^•(^•> 1X2X1X2X3X4 =^^^- 



I.00ABIXHK8. 



198 



Ex. (7.) 
1X2X3X4X5X6X7X8X9X10X11X12X13X14X16 . 

1X2X8X4X5X1X2X1X2X8X1X2 
454058600. Am. 

CCatBOIiXlOttB, 

Mt. »1. (p. 269.) 

18, /Q^ 8X7X6X5X4 _.^ 
^•<®-^ 1X2X3X4X5-^^ 

t^ /lAx 12X11X10X9X8X7X6X5X4X8 _^« 
^^^^'' 1X2X3X4X5X6X7X8X9X10 ~ ' 

Ex. (11.) 10><39x88x87x36x35^33333g^^^ 
** V"' 1x2X3x4X0X6 

Er (U) 1X2X3X4X5X6X7X8X9X10 .,0^^ 
**(^-^ 1X1X2X1X2X3X1X2X8X4 * 

Ex. (13.) 
2X2X2X2X2X2X2X2X2X2X2X2X2X2X2X2= 
65586; 65536— 1=:65535. 



LOaARITHMS. 

Abx. 811. (p. 285.) 

Ex. (12.) Wbst is the value of x in Uie Mowing equation : 
654X320X-3691 
^- 87X9X.045 * 
Log. 654 «" 2.815578 

ct 820 s 2.505150 

= —1.567144 
From 4.887872 
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Log. 


8T 


s 1.939519 


CI 


9 


es 0.954248 


M 


.045 


s— 2.658218 
Take 1.546975 

2192.28=3.840897 


(18.) 


What 


ia the valae of x in the following eqoa 




z= 


.69x7.5x82.71X.003 




87X8968X.0008 ' 


Log. 


.69 


=-1.838849 


U 


7.5 


= 0.875061 


« 


82.71 


= 1.514681 


<c 


.003 


=-3.477121 
From —1.706712 


4« 


87 


= 1.939519 


CI 


8968 


= 3.952696 


II 


.0008 


=-4.903090 
Take 2.795305 



.000813=^2.910207 

Ex. (14.) Multiply three hundred twentj-seven ten-thonsandduEi 
by three hundred twenty-seven thousand. 

Log. .0327 =-2.514548 

' " 327000 = 5.514548 

10692.9= 4.029096 

Ex. (15.) What is the product of one thousand and twenty- 
fiye, multiplied by three hundred twenty-seven ten-thousandths ? 
Log. 1025 = 3.010724 

" .0327 = -2.514548 

83.5175= 1.525272 

Ex. (16.) Multiply .0716 by 1.826. 

Log. .0716 =-2,854913 

«< 1.326 = 0.122544 



.0949416a:«^2.977457 
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Ex. (17.) Multiply .0009 by .009. 

Log. .0009 sr— 4.954243 

« .009 =-3.954243 



•0000081=-6.908486 
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y-' *-223V 


.035 


J' 


Log. 1421 


« 


B 1.152694 


.00208 




=—3.318063 
-2.470657 


» .036 




B -2.644068 

—1.926589 

4 

8)— 1.706866 
-1.902118 


M 87 




Bs 1.568202 
1.470320 


«• 228 




= 2.348806 



4n*. .I82488=-1.12201& 

Log. 703 « 2.846966 

•< 819 . 2.913284 

-1.933671 



6 ) -1.801018 

Add - 1.960202 

" 144 ra: 2.168362 

« 287 as 2.374748 

-1.783614 
2 

17 
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8)— 1.667228 











To — L855742 
—1.960202 


<c 


7 






—1.815944 
= 0.845098 


M 


11 






0.661042 
= 1.041393 






Ant. 


.416582S-1.619649 


Ex. (10.) 
Log. 


845/i 
'=4l7(; 
872 
.0065 


B72x.0065\* 
,088X46857 * 


a 2.940516 
=-8.812918 










From 0.753429 




.038 
4685 

845 






=-2.579784 

= 8.670710 

Tkke 2.250494 




—2.502935 
8 


u 


5 ) —5.508805 

-1.101761 

= 2.537819 


M 


417 






1.639580 
= 2.620186 



Ant. .10457=— 1.019444 

i;. ,nx 25 /873V /278\* 

Ex. (11.) «r=j^(g5g) . (1973) . 

Log. 278 = 2.444045 

« 1973 = 3.295127 

—1.148918 
8 



4)— 8.446754 
Add —1.361688 
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Log. 873 as 2.941014 

M 956 ss 2.980458 

-1.960556 



To — 1.881668 

—1.243356 

« 25 =» 1.897940 

0.641296 

« 476 = 2.677607 

Am. .0091979s-8J 



x._ /10X 17 /18.73X.0706\* 

Bx.(12.) x=^(— ^g3— ). 



Log. .0706 s— 2.848805 

« 13.73 = 1.187671 

—1.986476 
« .253 ag -1.403121 

0.583355 

8 

2) 1.750065 

1.875082 

<« 17 s: 1.230449 

8.105481 

« 112 =s 2.049218 

Ant. 1.138=: 1.056263 



^ <"'^ *n .087X576; • 



Log. 88.47 xs 1.5%122 

« .468 = —1.665581 

From 1.2 50703 
« .087 —2.568202 

« 676 2.760422 

Ikke 1.828624 
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-1.922079 
2 

8 ) -1.844158 
Am. .887262=— 1.948052f. 

^ ..>. N /475X329X1728\* 
Bb. (14.) x^{^ J28 ; • 

Log. 475 =2.676694 

a 329 =2.517196 

«i 1728 =3.237544 

8.431434 
w 128 =2.107210 

8 ) 6\324224 
Ans. 128.2=2.108074 



COMPOUND INTEREST. 
Art. 812. (p. 292.) 
Ex. (7.) ^=i>(l+r)'=16(1.05)» 





Log. 


1.05 




=0.021189 
SO 




<C 


16 




0.635670 
=1.204120 


- 






Ant. $69.15=:>1.839790 


Ex. 


(8.) 
Log. 


1.08 


=2000(1.08)". 


=0.033424 
11 




(( 


2000 




0.367664 
=3.301030 



Ans. $4663.81=3.668694 
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Ex. (9.) ils=p(l+r)'=.27.18(1.04)«. 

Log. 1.M asO.017088 

8 



0.136264 
- 27.18 sl.484249 



1.570518 
8 monihfl, 1.01 «= .004321 

Arts. |87.56sl.574884 
06\«xfc=8* 



Ex. (10.) il=.p(l+r)'=1728(l+:^\ 



Log. 1.015 =0.006466 

84 

0.219844 
« 1728 =8.287544 



Ant. $2866.74—1728=11188.74=3.457388 

Ex. (11.) il=|,(l+r)'=18.29(1.04)«. 

Log. 1.04 =0.017088 

8 

0.136264 
" 18.29 ' =1.262214 



1.398478 

<• 1.028=8 montiis, 12 dftys = .011993 

Am. 125.78=1.410471 

Log. 1.05 =0.021189 

7 

Ariili. Complement of 0.148828 

Is —1.851677 

Log. 800 =2.903090 

Am. |568.d4=2.754767 

17* 
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J. ..ox « A bOO _ 500 

'^ "^ ^""(l+r)'~/j ^\**"~(1.015)«' 

Log. 1.015 = 0.006466 

36 

. Arith. Com. of 0.232776 

Is =-1.767224 

Log. 500 = 2.698970 

Am. $292.54= 2.466194 



Ex. 



nA^ f^\ /1609.76\i^ 

Log. 1609.76 =3.206762 

" 800 =2.903090 



0.303672 (tV. 

1.06=0.025306 
1 

"Toe". Ans. 

(AX / Log. 5007 ^X 

Ex. (15.) .^ HW_ V Log. 3726; 
^ Log. (1+f) (Log. 1.03) • 

Log. 5007.43 =3.699615 

" 3726 = 3.571243 

0.128372 
" 1.03 = .-012837 

128372-5-12837=10 years. Ans. 

Ex. (17.) 3;?=;,(l+r)'=te:=^?li^==_il^lA_. 
^ ^^ ^^ Log.(l+r) Log.(l+.05)- 

I-og- 3 =0.477121 

" L05 =0.021189 

477121-^21189=22 years, 188 days. Ans. 
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Ex. (18.) Log. 23,267498 =7.366750 

" 17,068666 =7.232199 

" 1,031465 =0.134551 

1 



.031465 per cent. Ans. 

Ex. (19.) Log. 100,000000 =8.000000 

« 23,267498 = 7.366750 

0.633250 



.031465 =0.013455 

633250-^13455=47 years, 3 days. 
1850+47=1897, May 3. Am, 

Ex. (20.) ^=;?(l+r)'=155(l+.035)». 

Log. 1.035 =0.014940 

9 

0.134460 
« 156 =2.190332 



$211.24=2.324792. 
$211.24-155=856.24. Ans. 

Ex.. (21.) il=;?^l+0 =820(l+:^y=820(l+.0225)*. 

Log. 1.0225 =0.009663 

5 



0.048315 
" 820 =2.913814 



Ex. (22.) p= 



$916.49. ^7w.=2.962129 
A A 458.25 



(^+0' 



"(l+.0225)«~l+.0225* 



Log. 1.0225 =0.009663 

5 

0.048315 
" 458.25 =2.661102 



$410.02. il/ijf.=2.612787 
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/4663.84\« 



-<-> --(iH^)' 



Log. 4668.84 s:8.668696 

" 2000 B=3.801080 



867666 ( 11 
1.08= .083424 
1 
.08 per cent. Ata, 

»I8001IICI ASD nUBBNX TlirB MX COMtOttSD IBTBBnX. 

Abt. sis. (p. 294.) 

« /ix S 600 

*=*•(!•> ^=(l+r)'=(I+:06)"»- 

Log. 1.06 s=0.025306 

8 

Take 0.07591? 

" 600 From = 2.778151 

$508.77. il7».=2.702238 

Ex. (2.) «=_!_=_i!H:^. 
***v^'' P (1+r)' (l+.045)« 

Log. 1.045 BrO.019116 

2 



Tace 0.088282 

«• 812.50 From =2.494850 

$286.16. .d?u.=2.456618 

_ ,., S 1000 

Log. 1.06 =0.021189 

4 

0.084756 

" 1000 3.000000 

$822.70. ilnf.=2.915244 
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Bx.(4.) .=s(l-^)=8700(l_J^). 

Log. 1.05 =:0.021189 

10 



0.211890 
3700 =3.568202 



$2271.49, present worth, s=3.356312 
$3700— $2271.49si$1428.51 discount, Ans. 

V ,Ks ^ 3456 

*^(^-) ^(T+;y«=(I+.06)5- 

Log. 1.06 s=0.025306 

5 



0.126530 

« 8456 B3.538574 

$2582.52, Ans. ==8.412044 

Ex. (6.) ^ .=s(l_^)=3456(l-^,). 

Log. 1.06 0.025806 

4 

0.101224 
" 1000 8.000000 

1792.09. 2.898776 

91000— $792.09=$207.91. Am.' 

100(1.02)«'-1 
fix. (7.) ;q2 ' 

Log. 1.02 0.008600 

20 

1.4869=: 0.172000 
1 



.4859=-1.686547 
" 100 =2.000000 



1.686547 
« .02 -2.301030 



12429.49. uunat, .^8.385517 
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2429.49 



'-i+r 1+.08 
Log. 1.08 


s=0.088424 

5 

0.167120 

=8.885517 

, 31=3.218397 


tt 2429.49 

$1658.47, pnscDtirarili, 


Ex. (8.) A=^p(L+r)*t=lW(L+mr. 
Log. 1.02 

« 100 

$126.82, Ans. 


0.008600 
12 
0.103200 
2.000000 
=2.103200 


JtwiQ\r,— -^ — *®® 


- 


"^^"•^ '-(l+r).-(l+.06)»- 
Log. 1.05 


0.021189 


- 400 

$845.53 
$500-$-1.20»$416.66; 
$416.66-$845.53=$71.18. 
That is $500 is better by $71.18 


0.063567 

=2.602060 

2.538493 


Ex no^ B "^ ^^^ 




** (^"-J ^-(1+r)' (l+.05f 
Log. 1.05 


0.021189 

6 

0.127134 

8.000000 

BB2.872866 


«* 1000 

$746.21, Ant, 



BlVOSXffl. d05 



DEPOSITS. 

JUt. Sll. (p. 29&) 

Ex. (4.) il= a(a+r) ((1+r)' — 1)= 1000(1.08) ((1.08)»-1). 

r ■ 103 

Log. 1.03= .012887 

10 

1.3489=0.128870 
1 



" .3489 =—1.586482 

" 1.03 = 0.012887 

« 1000 = 3,000000 

« .08=2.477121 AritL Com. = 1.522879 
11,807 inhabitaniB, ulRf. = 4.072148 

Ti!,/M . gCM-r) {{l+rY-D 150(1.02) ((1.02n~l 

Log. 1.02=.008600 

60 

2.6915S.480000 
1 

09l5 =0.228272 

1.02 =0.008600 

150 =2.176091 

.02=-2.801030 Arilili. Coin. ^= 1.698970 

$12,939, Ans. =4.111983 

^ / Ar \ T /400x.06\ 

Log. 400x. 06=24 From 1.380211 

" 1.06 0.025306 

« 47 1.672098 

Take 1.697404 



SIM KIT TO SKllHIilXV'S ALOIBXA. 

.48178 -1.682807 



1.48173= 0.170768 
1.06 .025306 

.170768-^.025306=6 yews, 278 days. 



5000X.045 
^^^•' (1.045)(1.045)«-1* 



Log. 5000 
" .045 




8.698970 
-2.653218 


1.045=0.019116 
6 




2.352183 


1.8022 0.114696 
1 
.8022 
1.045 






=-1.480294 
= 0.019116 






—1.499410 


$712.48 fbr the 


son, 


= 2.852773 


5000X.045 
1.045(1.045r-r 
Log. 5000 
.046 




= 3.698970 
=-2.653218 


1.045^0.019116 
11 


From 2.852188 


1.62284=0.210276 
1 






.62284= 
1.045 




-1.794367 
= .019116 




Take -1.818488 


1345.71 for the datighter, 


= 2.588700 


800X.04 
^^•' (1.04)((1.04)»-1)- 
Lof. 900x.04«i,13 




■»1.0791« 





DBP08ITB 


1.04= 


.017033 




10 


1.4b02 


=,170330 


1 




.4S02 




1.04 





207 



=-1.681422 

= 0.017033 

1.698455 



Ex. (9.) A= 



124.02,8, ^7W. 1.380726 
«(l+r) ((l+ry-l) 10(1.015) ((1.015)^-1 



.015 



Log. 1.015=0.006466 
40 
" 1.814=0.258640 
« 1. 



« .814 =-1.910624 

' " 1.015 = 0.006466 

« 10 = 1.000000 

« .015=-2.176091, Arith.'c. = 1.823909 

$550.81, ^7W. = 2.740999 

Ex. (10.) m ^^)((iMr^i) 

^ ' .06 

liog. 1.06=.025306 
10 



1.7908=253060 
1 



.7908 =—1.898067 

1.06 . 0.025306 

40 1.602060 

.06= -2.778151, Arith. Com. 1.221849 
$558.83 2.747282 

$558.83— $550.81=$8.02 more, Ans. 

18 
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EXPONENTIAL OB TRANSCENDENTAL EQUATIONS. 



Ex. (9.) 



AftT. 8M. (p. 302.) 



Log. r 
Log. 124.94 
78.39 



"Log. 1.06 



=2.096701 

=1.894261 

0.202540 



=5.306511 
=4.403157 
=0.903354 



Log. 1.06=0.025806 
Log. 202540 
« 25306 

Ans, 8 years, 

We do not add 1 to the years, because the number of years is 
one less than the number of terms. The same observation will 
apply to the 10th question. 

4663.31 ^ 



Tn .iAx T /4663.31\ 



Log. 1.08 






Log. 4663.31 




=3.668694 


2000 




=3.301030 
0.367664 


Log. 1.08=0.033424 






" 867664 




6.565451 


83424 




4.524058 


Am. 11 yean, 


=1.041393 


And 11 added to 1840= 


=1851. 





w /11X T /'1609.76\ 
Ex. (11.) Log. (-850-) 

~ Log. 1.06 



Log. 1609.76 
« 800 



=3.206782 

=2.903090 

3.30364^ 



XXFOHBNTIAI^ OR TBANSCXNDSKTAL XQITATZONS. 20^ 

Log. 



1.06=0.025306. 

303642 

25306 



=5.482362 
=4.403223 



12 years, -4w*. =0.079139 



Log. 4663.31 =3.668694 

w 2000 =a301030 

.367664(11 

1.08 =.033242^ 

1 

.08 per cent. Ans. 

Ex. (18.) 71= 
Log. [g+(r— 1)S]— Log. g_Log. [34-(3--l)295.23]— Log. 3 



295.23x^=1+3=59049. 
Log. 59049 



3 



4.294091 
477121 



9 days. 



Log. 3 

=4.771212 
=0.477121 
4.294091 
=6.632871 
=5.678628 
=0.954243 



ANNUITIES. 

Art. 829, (p. 306.) 

Ex (^\ fl((l+r)'-l) _ 500((1.05)«>->l) 
• ^ '^ rll+rY "■ .05(l4-.05)* ' 



r(l+r)' 

Log. 1.05=.021189 
20 
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2.6532= .423780 
1 



1.6532 = 0.218325 

500 = 2.698970 

From 2.917295 



(1.05)« = 0.423780 

.05 =-2.698970 



Take —1.122750 



$6230.81, ^7w. = 3.794545 

Ex. (5.) We first find the amount at compound interest of 
$6230.81, the sum deposited, for 10 years. 

il=;?(l+2)'=6230.81(l+.05)^». 
Log. 1.05 =.021189 

10 

.211890 

Log. 6230.81 = 3.794 545 

$10139.27 =4.006435 

We next find the amount of the annuity for ten years. 
^ p((l+ry-l)= 500((1.05)w-l) 

^=^ :o5 



Log. 1.05= 0.021189 
10 

1.6289=0.211890 ' 

1. 
Log. 6239 
Log. 500 

Log. .05 

$6289 




=-1.798582 
= 2.698970 
=» 2.497552 
=-2,698970 
= 3.798582 



Hence $10139.27-$6289=$3850.27, Ans. 

Ex. (6.) The answer to this question is the amount of an 
annuity of $500 for ten years, as found above. $6289. 
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TiV ,T\ ,_ -Ay(l-H-)'__ 1728x.04(1.04r 
**•('•' ''-(14-r)'_l- (1.04)«'-1. • 

Log. 1.04=: 0.017033 

10 

1.4802 =0.170330 
1 



.4802=— 1.681422, Arith. Com. =0.318578 

1728x.04=69.12 =1.839604 

(1.04)«» =0.170330 

1213.09 =8.328512 



T / « \ T 500 

,g. ,_ ^g-V^=3;; ^°g- 500-4000 
^ -^ '-Log. (1+r) — Log. (1.C 



500 

■R /« \ «_ \ct— -ar/ uvv— 4000X.0 15 

Log. 500 =2.698970 

500-(4000x.015)=440 =2.648453 

.055517 



1.015 .006466 

0.5557-^.006466=8 half-years, &c., or 4 years, 106 days. 



^. 



r(l-fr)' - 


.01(1.01)» ' 


Log. 1.01= 0.004321 






40 






«• 1.4888=0.172840 
1 






« .4888 


=-1.689131 


90 




= 1.954243 
= 1.643374 


" (1.01)« 




= 0.172840 


" .01 




a=-2.000000 


12954.84, Ata. 


« 8.470534 
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2Itr KBt TO OaXXirX.XAr*B ALeXBBA. 

INVOLUTION OF BINOMIALS 

Art. 380. (p. 310.) 
Ex. (9.) What is the third power of 2a— 5+c* f 

Let a:saB2a— 3, and y=-j-c. 

Then, (x-\-yy:=:a^+Zx^+Zxf+t/^. 

ar'is=(2a— 3)»=8a»— 12a«3+6a^— J«. 
3a:V=3(2a— ^)V=12aV-12a^+35V. 
8a:^=3(2-^)c*=6ac^-.33c*. 

Therefore, (2a-3+c2)«=&i»— 12a«5+6fl**— y+12aV— 
12a^+ 3 W+6ac*— 3*c*+c«. 

Ex. (10.) What is the fifth power of 4a— 53 f 

Let a;ss4a, and ^=53. 

Then, (x— y)*=:E«— 5a^y+10a*y«— lO^y— 5a;^— y». 

x*=(4a)*=1024a'. 

— 5ar*y=5(4a)*(53)s=6400a*3. 

+10a:«y«=10(4^)»(53)«=16000a«3l 

-10xy=10(4a)«(5i)»=;=20000aV. 

+5ay==5(4a)(5*)*=12500a3*. 

Therefore. (4a-5i)«=1024a«-6400a*3+16000a»3*-20000«^ 
^+12500a3*-31253^ 

Ex. (11.) What is the sixth power of 3a«— 2*^ ? 

Let a:=3a*, and y=23'. 

Then, («-y)«==a:«-6a:«y+15ary-20a:'y»+15a;«j^-.&ey»+y". 

a:»=:(3a2)«=729a«. 

-.6a:«y=6(3a*)*(2A«)=~2916a^o^. 

+15x^y'=15(3a»)*(238)2=:J-4860aW 

— 20a:«y8=20(3a«)8(2^)8=— 4320a«3'. 

+15aY=16(3a8)2(23«)<=+2160a*3". 

— 6ay=6(3a*)(23'Y=-.576a23". 



Therefore. (3a»-2«»)«=729a"— 2916a«3«+4860««y--4820flPy 

Ex. (12.) What is th^ fourtii power of m+n-^pf 

Let a:=m-j-w> and y=— jp. 

Then, (a:— y)*=ar*—4a:'y+6a:y— 4a?y»+^, 

— 4r'y=4(wi4-»)^( — jp) = — 4»i'^— 12m*np — 12win^— 4«^. 
— 4a:^=4(m+7i) (—;?')= —4mp'—4n;)'. 

Therefore, (tw+ti— p)*=wi^-|-4m'n+67wV+4win'-|-^* — ^^^ 
— 12w*n;?— 12m7i*;?— 47i'p+677iy+12mnp*+6ny--4mp»--4« 

Ex. (13.) What is the eighth power of m^+n^ f 

Let xsssm^ and y^=n\ 

Then, (a;+y)s=a:«+8i:^y+282«y»+562:»2/»+70ar*j^+56a;»y»+ 
2SrY+S.xy^+f. 

Let m be substituted for x, and multiply each of the poweti 
by 2 ; and let n be substituted for y, and multiply each of its 
powers by 3. 

Then, (w«-.«')«=m^+8»iiV4.28OT«7i«+56;7i%»+70»At^ 
+56wV«+28/yiV«+877iV+w**. 

Ex. (14.) What is the seventh power of 1 +2^ f 

Let z=l, and y=a;^ 

Then, <a:+y)'=:a:'+72«y+21a:«y«+35a:y+85a;«y*+21:cy+ 
7xf+f. 

For X and its powers in the above process substitute 1, and for 
y substitute ar, and multiply each power of y by 2. 

Then, (l+x'y^l+7x'+21±'+Sba^+Bb3^+2W+7x^ 

Ex. (15.) What is the secpBd power of a-{-b-\-<+d'\^+ff 

Let a:=a-f"^+^» *^d y=srf-f-«-f/« 
Then, (A:+y)*!=«*+2«s^+y»- 



&14 KIT CO OBXlNIlAt'8 ALOIBBA. 

And 2«=r(«+3+c)«=:a*+2fl5+2flc+y+2ic+c«. 
2xy^2{a+h+c){d+€+f):=2ad+2ae+2af+2la+2be+^f'^ 
2cd+2cf. 

Therefore^ (a+3-fc+(i4-c+/)'=:««+2a3+2ac+i^+2fc+c« 
+2ad+2ae+2af+2bd+2be+2bf+2cd+2cf+d^+2de+2^^ 

Ex. (16.) What is the tenUi power of (f+i^ ? 

Let x=i(iff and y=V.' 

Then, (2:+y)i«=a:i«+10a»y+45:ry+120a:'j^+2103V+ 

Change the or's and ^8 to a's and &% and mnltiplj each of 
their powers by 3, and we have 

+120a»^+45a»i»*+10fl?^+i». 
Ex. (17.) Wfiatisthe9tthpowerofa+3? 

We have omitted ihe ooefficients. 

Ex. (18.) What b the sixth power of a^b+c ? 

Let xs=a^b, and yssc. 

Then, (a:+y)«=a:«+6a:«y+15aV+20j:»j^+15a:y+6a:2^+S^. 

And a;«=(a-*)«;=:rf»-6«^3+15tf*3»-20aV+15a*3*— 6ay 

6z*y=6(a-^)»c===6(«'--5tf*3+10a8*«--10a«3«+5fl5*--i»)c«s 
6a»c— 80tf*&j+6(W»«:— 60fl«yc+80fli*c— 6i«c. 

15a^y=15(a— 3)*(c«)=15(tf*— 4a»i+6a«^— 4fl^»+*V= 

15d*c«-60a»^c«+90^W-60ayc»+15**, 
20a:8y'=20(a-i)»(c»)=:20(fl«-3a«3+3a3»-ff^)c»= 

20rf»c»-60«^ic»+60a3«c»-20W. 
15«y=15(ar-^)V)=iS(«"— 2fl5+^c*= 

15ii>c*-30a^+163»c*. 
e3:3^=6(a— ^) (c«)=6ac»— 6&J». 

Therefore, (a-3+c)«=fl«-.6a»H-15tf*y-20a»y+16««*— 



BINOMIAL THEOREM. 2l5 

eai^+b^+6a'C'--S0a*bc-i-Q0aW'c-maWc+Z0ab'c'-Gb'c+lba'c^ 

20iV+15aV-.30aic*+155V+ 6ac*— 65c*+c«. 

Ex. (Id.) What is the fourth power of a^—x ? 

Let x=za^, and y=x. 

Then, (x-yy=x*'-'ix'y+6x^y^'-ixi/+y^. 

Change x for a', and y for x. Multiply the powers of x by 5, 
and apply them to a. But x, which is substituted for y, iuay 
have the same powers as y. 

Then, (a^-x)=a^-^a^'x+Qa'''x'-ia!'x^+x\ 

Ex. (20.) What is the third power of 2a»— 3^» ? 

Let x=z2a^y and y=— 3^^ 

Then, (a;-y)'=r^-32:2y^33.2^_y3^ 

And a^=z{2a^f=Sa\ 
« —3ar2y =3(2^2)2(3^3) ^36^4^3^ 

'* +Sxf=3(2a''){Sb^Y=b4a^''. 

« — y'=(3^V=:273l 

Hence, (2a2~3iy=8a«-36a**8^54a**«=275». 



BINOMIAL THEOREM. 

Art. 332, (p. 314.f 
Ex. (5.) What is the cube root of 7 ? 
Here aJ^T^^-I). 
Then, P=8; Q=~; m=l', and w=3. 

Hence, P~=8^=8*=+2=^. 

. ^■=:?5Q=_lv_J_x-- ^ c 

2« ^ S"^ 3.2^'^ 8"" 3.6.2< 



21^ .xzT TC^ obeenleaf's algebra. 

a'A+{a'B+2aA)x+(a'C+2aB-A)z^^(a'D+2aC--B)a^+ 

We next transpose a^ and make each term =; 0. 

1. Here a'A=a\ or A=-=l. 

, ' 2fl 2 

2. a^B+2aA=0, or a25=2a, and ^=--=r-. 

5 

3. aC+2aB'^A:=0, or a-Cc:;:^— 2a5=l+4, and C=-^ 

a 

4. a22)-j-2aC-5=0, or aW=B'-2aC= 

-2 2.5a 12 ^ ^ -12 
, , and D=^ — j-. 

5. a«E+2aI>— C=0, or a2E=C— 2al>= 

+5 , 24 -29 , ^ +29 
-V+-T= — 7-, and ^=-1-—. 
• a^ 'a- fl^ a^ 

Therefore, substituting these values of A, B, C, D, E, &c., in 

the assumed equation, we have 

aP -, 22: , 5a;2 12r» . 29a:* , 

a-f-^az— z^ a a'^ a' a* ' *' 

where the numerical coefficients form a recurring series, in which 

each term is equal to twice the preceding, added to that before it, 

as 12=2x3+2; 29=12x^+5, &c. 



Ex. (3.) Expi^nd a/Jc^3?) into a series^ 

Assume A+Bz^+Cs^+Djif'+EA &c., = (a?-^3?)^. 
A+B7?+Cx''+D2?+Eji^. 
. A+Ba?+C3^+Dj^+Ei!', 



a«-a:«=: 



' A^+ABx'+ACz''+AD3f'+AEa^. 
:\-AB3?+B'3^+BC2^+BBji^. 
+AC2^+BCx^-\-(?ij^. 
+AD2^+BDji?: 

+AE3^. 

1. Here -4»=a«, -4=a. 

2. 243?»-l, and B^~. 



INDXIEBUINATE COS V VICIkKXB. 

1 

1 



M 



3. ^AC+B'^O; 2^C=B»; C=^. 



4 2AD+2J5C=0; 2AD=-2BC ; -D=jg^. 

5. 2AE+2BD+C>==0 ; ^E=-^, and £=j^. 



Therefore, substituting these values of -4, B, C, D, £, &c., in 

e a{ 
52:8. 



1 ^2 2;* X* 

the assumed equation, we have (a' — a^)^^a—^ — «~3""T6~5 



y , &c., where the factors of the coefficients are the odd 

numbers in the numerator, and the even ones in the denominator. 
The exponents increase continually by 2, that of x in the numer- 
ator being always greater by 1 than that of a in the denominator ; 
and the signs after the first term are all — . 

14-2z 
Ex. (4.) Expand — — into a series. 

Assume A+Bx+C2^+Dz^+Ex\ &c., = _ _^ 

A+Bx+Cx^+Ds^+Es^ 
1— a; — x^ 



A+Bx+ Cx'+Dx^+Ex^ 

^Ax-^Ba?— Ca^^Dx"^ 

^A7?+B7?--Ca^ 



1. Here ^=1. 

2. jB— 1=2, or JB=4-3. 

3. C— 3— 1=0, or C=+4. 

4. D--4— 3=0, or i}=4+3==4-7. 

5. £-7_4=:0, or E=7+4=+ll, &c. 

Therefore, substituting these values of -4, JB, C, D, £, &c., in 

1 2x 

the assumed equation, we have j-- -5=l+3^+4a:*+7a:'4- 

llz^ &c., where each coefficient is the sum of the two pr^eding 
ones. 

. 19 



220 KXT TO gbxenleai'b algebba. 

Ex. (5.) Expand A/{l—a) into a series. 

Assume (l'-a)^=A+Bx+C2^+D2^+E2i*+Fa^, &c. 

Assume (1— a)i=^— Ba— Ca^+i^a^+Ea*— Fa»— , &o. 

'-ABa+B'a'+BCa'+BDa^+BEa'' 
'-ACa^+BCd'-^- (Pa!'+CD(^ 
'-DAa'+BDa*+CDa' 
-AEa'+BEal' 
^AFd^ 

l-a=^2_(2ilBfl)+(--2-4C+^V+(-2^-D+2J5C)a'+ 
(-2AE+25I>+C^)a*+(-2^F+2J5£+2CDy. 

Then, bringing all the terms to one side of the equation, and 
equating the coefficients, we have 

1. il^— 1=0; ^2^1; A=\. 

2. — 2il5+l=:0; therefore, 5=—^. 

3. — 2ilC+B=0 ; therefore, C=—. 

4. -2ilD+25C=0 . • . ^JLD=-^ and -0=^1^. 

6. -2iLE4-2JBD+C»=0 . • . 2ilE=-^+JL, and£= 

8.5 

2.4.6.8* 

6. -2^F+aB£+2C2)=0 ,t. 2ill?«-.j|:|^+^, 

Therefore, sabstitutiog these Tslnes of A, B, C, &o., in the 
assumed equation, we obtain 

a a* M 8.5a« S.SJaf . 
V(l-a)— 1-^ 23 a.4,ti 2.4.6.8~2.4.6.8,10 ' *"• 
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1— a: 
Ex. (6.) Expand = — <> - _^q^ '^^ * series. - 

Assume ^--^P^^^A+Bx+Cj^+Djc'+Ex*. 

Clear the equation of fractions by multiplying both sides by 
1 — 2x — Sa:^, and we have 

(£~2D-3C)2;*. 
We transpose 1 — a:, and equate the coefficients of the above 
terms with zero. 

1. i!-l=0; A=l. 

2.5-2^+1=0; 5=2-4—1=2—1=1. 

3. C- 25-3^=0 ; C=2J?-|-3il=2+3=5. 

4. D-2C-3jB=0; i}=2C+35=10+3=13. 

5. E-2D-3C=0; £=2D+3C=26+15=41. 
Therefore, substituting these values of A, B, C, D, in the as* 

sumed equation, we have 

^"^,^^ =14-a:+5a;^+13a:«+41a:*+121a:^+365a:'. 

Twice the coefficient of any term of this series, added to three 
times the preceding one, will give the following term. Thus, 
JxlT+'5xI5=121a:«=6th term; TxI2T+3x31=365= 
7th term. 

Ex. (7.) What is the expansion of (a — b)^. 

^Assume (A'-'Bx-'Cx^-^Dzy={a—b)K 

Eaise this assumed quantity to the fourth power, and bring all 
the terms to one side of the equation. Make each term = 0. 
Then substitute the values of Ay JB, C, D, &c., in the assumed 
equation, and we find 

/ zxi \ ,1 ^ 3^' S.733 3.7.11;^* , , 

Or, 

This question may be solved thus : 

Let (a— 3)i=airi — J . Expand (l J into a seriei, 
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and let the coefficients be represented by A, B, C, D, &c., u in 
the preceding examples, and we have 

1 1 ? 18 

By the Binomial Theorem, il=j; -^=4Xn=— jXg; C=s 

11 

Substituting for A, B^ C, &c., in the expansion, their yalues, 
we have 

, xxi J/^-i ^ ^** 3.7i» 3.7.11** , \ 
(^-^^^=^ V^^4r"4:8?~4:8l2^-" 4.8.12J6a* "-' *'7 

Ex. (8.) It is required to expand (a+a:)~'r= . 

-\-2Aax-\-2Baa?+2Ca3^ 

+Ax^+B2? 

a* ' a'* a* 
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Sabstituting these values o£A, B, C, D, &o., we liaye 
-, &c., z=z{a+x)-^ or ' 



Ex. (9.) It is required to expand t oLv8 == 



a»4-6a'*a:+12ar'+8a;»* 



Assume ^+g^+C^+i?^= ^^^^.,^i^^^ . 

We proceed to multiply both sides of the equation by the de- 
nominator of the fraction, and we have: il2^+(^^'+^-^')^+ 

By equating the coefficients of the different powers of z witb 
zero, and then reducing the terms, we have 

jla»-.l=0, A=l. 

By substituting these values of j4, 5, T, I>, &c., we have 

Ex. (10.) It is required to find the expansion of 
2 _ 2 
(c+a:)^~"c^+2car+a:^' 

We assume A+Bx4-Cx^+Da^=—r-: — r-r,. 

Having multiplied both sides of this equation by the denomi- 
nator, we obtain 

2=:Ac'+(Bc'+2Ac)x+{C(^+2Bc+A)x'+{D<^+2Bc+B)2^ 
By equating the coefficients, we have 

Liic>-2«0; -^=+1- 

19* 
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.. C,+2B.+A^: c=(|4)J=5=+». 

Bj sabstitutiDg these values of A, B, C, D, &c., we have 

2_4x 6^_8^ 2 _ 2 

c« c» + <?* c« • •' "^(c+a:)2— c^+2ca:+ar** 

Ex. (11.) It is required to find the expansion of g . 

Bj dividing this expression into factors, &g., we have 

Expanding into a series, we have 

By the Bmomial Theorem, we find il=— 3: J5=— 3x-n"=6; 

C=r6x=^=-10; D=-.10x^=15. 
Substituting for A, B^ C, &c., their values, we have 

(H^2r"A T+"^5 — ?■+' *'•> 
Ex. (12.) What is the value of -77;^- — r- 1 in a series ? 

Assume A'\'Bx-{-C3i?-\-D3^=:--jjj~'^x. 

Square bolih sides of the equation, and multiply all the terms 
by the denominator of the fraction, and brmg all the terms to one 
side of the equation, and we have 

''\+A^^+(%A.BI^-\-A'b')x+{2A^CU'+Bb^)3^+{ADy^+ 
2BW)7?. 

—l+A'l^+(ABl^+A'^)x+{2ACb^+2AB+B'i;');;^. 

+{ADI^+2BW+2AC+B):x?+{AD'\'2BC)3^. 
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Then, substituting these values of -4, B, C, &c., we have 
]_ 1 X Sx" 3.5af^ 3.5.7a:* 



SUMMATION AND INTERPOLATION OF SERIES. 

Art. 887. (p. 318.) 

Ex. (3.) Required the several order of differences of the series 
1», 2», 48, 5'. 

1, 8, 27, 64, 125. 

7,19,37, 61. 

12,18, 24. 

6, 6. 

Ex. (4.) Find the order of differences in the series ^, ^, ^f 

iV. A» &<5- 

if if i> iV» "sV' 

i> tV» a* 
•iV» A* 

Art. 888, (p. 319.) 

]Sx. (6.) It is required to find the first of the sixth order of 
differences of the series 3, 6, 11,*17, 24, 36, 50, 72, &c. 

By adopting the formula of the fifth question, we obtain the 
following series : 

86+(^^^gi)50=3-36+165-840-| 360-216+50=: 
—14, first term. 
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Art. SS9. (p. 319.) 

Ex. (8.) Required the ninth term of the series 1, 5, 15, 85, 
70, &o. 

1, 5, 15, 35, 70. ' 
4, 10, 20, 35. 
6, 10, 15. 
4, 5. 
1. 
We find the first differences are 4, 10, 20, 35 ; the second Rrii 
6, 10, 15 ; the third 4, 5, and the fourth 1, &c. 
^Therefore, if =4, if '==6, £^"=4, d""=l. 
By adopting the formula in seyenth question, we have the fol- 
lowing series : 

>+"+(¥)»+(^>+(^)'='+«^+>«^ 

224+703r495, the ninth t^rm. 

Ex. (9.) It is required to find the tenth term of the series 1, 
8, 6, 10, 15, 21, &c. 

1, 3, 6, 10, 15, 21. 
2,3, 4, 5, 6. 
1, 1, 1, 1. 
Here ef =2, ef 'asl, and n=2 ; therefore, 

.+(!!ziy+(!!=:^-_^)^^=H.9.2+(^«)i, 

l+18-f-36=55, the tenth term of the series. 

Art. Sill (p. 320.^ 

Ex. (12.) Required the sum of 12 terms of the series 1, 4, 10, 
20, 35, &c. 

1, 4, 10, 20, 35. 

3, 6,10,15. 

3, 4, 5. 

1. 1. 

Let n=:i2, a=:l, c?'==3, er'=3, and ef'asl, and we have the 

following formula : 
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ls=sl365, sum of twelve terms. 

Ex. (15.) What is the number of cannon-shot in a square pile, 
the bottom row consisting of 25 shot ? 

Let n = 2b; and we have in the thirteenth question the fol- 
lowing formula for the solution : 

.(n-l).(2n+l) ^ 25(25-l).(50+l) ^^^^^ shot. 
6 6 

Ex. (16.) I have 10 house-lots, whose sides measure 5, 6, 7, 
8, 9, &c., rods, respectively. What is their value, at 25 cents per 
square foot ? 

25, 36, 49, 64. 
11, 13, 15. 
2, 2. 
Let n==10, (f =11, (i"=2, and a=25. 

Then«a+fcH,'+!!(2zlH!5:i2)= 

10.25+^l|?)ll+(1^^2=985 square rods. 

985x272J=268166J square feet. 

268166 J X.25=$67,041.56i, its value at 25 cents per square 
foot. 

In some editions of the Algebra this question is incorrect. 

Ex. (17.) There are 5 cubical blocks of marble, whose sides 
measure respectively 2, 3, 4, 5 and 6 feet What is their value, 
at $2.75 per cubic foot ? 

8, 27, 64, 125, 216. 

19,27, 61, 91. 

18, 24, 30. 

6. 6. 
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, n(n-l)_ ^ , n(n -l){n-2)^ „ , (n-l)(«-2)(«-3) ^^,_ 
7Ui+—^—d+—^ g— '^+ 2 . 3 . 4 " - 

440x2.75=$1210. 

. Ex. (18.) What is the number of shot in a square pyramidical 
pile, whose side at the base contains 100 shot. 

n(n-l) ■ (2»+l) ^ 100(100-l) • (200 3 1)^338350 ,tot. 
6 6 

Ex. (19.) What is the sum of 20 terms of the series 1», 2», 

3», 4«, 5^ 6«, &c. ? 

Let n = the number of terms. 

' • Then, ^^(^"-1)^ ^ 20^(20-1)^ ^44100^ ^^ ^^ ^j^^ terms. 
4 4 

Ex. (20.) What is the sum of 20 terms of the series 1*, 2*. 

3^ 5^ 6^ &c. ? 

1, 16, 81, 256, 625, 1296, 2401, 4096. 

15, 65, 175, 369, 671, 1105, 1695. 

50,110,194, 302, 434, 590. 

60, . 84, 108, .132, 156. 

24 24 24 24. 

(25:^^1^24=3720960.' ' 

Art. 842. (p. 322.) 

To find a fraction that will express the value of a geometrical 
series to infinity, we use the formula in page 242 of the Algebra. 

s=-i-. 

1— r 
We therefore take the first term of the series for the numer- 
ator, and the algebraical difference between the ratio and 1 for 
the denominator of the fraction. 
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^29 



Ex. (2.) 
Ex. (3.) 

Ex. (4.) 

Ex. (5.) 
Ex. (6.) 



1 

1—5* 
1 

1+a 



b a—b 



1 

X 



1 z—l' 

X 



l^'S 



Ex. (7.) 

Ex. (8.) 
Ex. (9.) 

Ex. (10.) 



1 
a 



1 
1-r 



x^'^a^+x^ 



X 


ajp 


1 * 


a—z 


a 




1 


a 



1+' 



X a-^x 



The succeeding questions may be performed by the following 
process: 



Assume 



pq 



n n-\-p nin-^p) 



; also, 



J \(q_ 



n{n-\-p) p 



\n n+pj 



Here 



— ^ — r- represents a series which is equal to - multiplied 
n{n-\'p) " P 

into the difference of two series, represented by - and -^ — . 

' '' p n-^-p 

Applying this formula to the series following, we can find their 
value. 

Ex. (11.) Bequired the sum of the series T-o+oQ+Q*7'f"» 

X.^ iU.O U.4 

&c., to infinity. 
Here q=l, p=l, 1, 2, 3, oo ,*in succession. 
Note. — This character, oo , represents infinity. 



w(»+j>) p\n n-f-p/ 



_i_i_i 2_ 

2 3 4'*'oo 



=1. 
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Ex. (12.) Bequired the sum of the series f4+26+g"g+ 

j-=, &c., to infinity. 

Here y=l, p=3, n=l, 2, 8 . . . oo ; hence the expression for 
the series becomes, 



1 


\^4^A-i 1 


8 


111 1 , 

4 6 00 00 +,1'*"' J 



d\i5j 18 



Atu. 



Ex. (13.) Required the sum of the series i-Q+o~i+QT"f"» 

X.U m,TC O.O 

&c., to infinity. 
Here ^=1, p=2, ?i=l, 2, 3, 4, &c. . . . oto . 

Applying the formula, we have 

,4.1,1.1 1 ^ 



2^3^4^5"*oo 

1_1_1 1 1_ 

■3 4 5'"*J_ oc+1 

GO 



"■2V2y~4- 



Ans. 



8 



Ex. (14.) Required the sum of the series ^ .— Kr^-rnn 

0.0 5.7 7.9 

g-Yr+, &c., to infinity. 

Here y=2, 3, 5, &c., p:=2, ?i=3, 5, 7 ... 00 . 

.00+1 



The formula becomes ^ - 



(2 3 4_5 

3 stv 9* "^200 -1-1 __ 
^2 3_^4 c» +1 bo 4-1 
"■5"^ 7-9^2 (x+1^2 00+8 



1/2 ^ , , ^, . - . \ 1/2 1\ 1 1 1 ^ 

NoTB. — The I's in the above question are obtained by reduce 
ing the fraction 1^=0' ^^ l-^T^fTsl-^l-f 1—1+1— < 



&c. 



1+1 
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CUBIC EQUATIONS, CONTAINING ONLY THE 
THIRD AND SECOND POWERS. 



Art. 343. (p. 328.) 
Ex. (5.) Given a^'-f-a^'ss— 4 to find the values 

1. Conditions, ar^-{-^= 

2. Transposing, — a^zs 

3. Multiplying by 4, — 4a:^=: 

4. Adding t^ and ^ to both sides, 



5. Evolving, 

6. Cancelling, &e., 

7. Dividing, 

To find the other values of a;. 

8. By conditions, 

9. Transposmg, 

10. Dividing by ar+2, 

11. Transposing, 



2:c= 



a:8^a:2^4= 
a^»— a:+2= 



12. Comp. the square, a:* — a?+j=— 2+^= 



13. Evolving, 

14. Transposing, 



^"2= 



of a:. 

:-4. 

:ar^+4. 
:4ar^4-16. 

:a;*_|.8a:2+16. 
=-4. 

:-2. 

=-4. 
=0. 
.0. 
=—2. 

7 



2 

lil=V^=7 

^ 2 ' 



Ex. (6.) Given 7a:*=a:^+36 to find the values of a:. 



1. Conditions, 

2. Transposing, 

3. Multiplying by 4, 

4. Adding t^ and 4a;*, 

5. Evolving, 

6. The plus value, 

7. Dividing by —2, 

8. The minus value, 

20 



7a:2=a:^+36. 

— a:8=-.7a;«+36. 

— 4a:«=-28a:2^144^ 

a^-.4a:»4.4ar»=a;4__24ar^+144. 
a:»— 2aj=±(J:*— 12). 
— 2a:=— 12. 
ar=6. 
a:«-2a:=-a:»+12. 
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9. Transposing, " 23:«— 2a:=12. 

10. Dividing, a:«— a:=6. 

1 1 25 

11. Completmg the square, a:"— a;4-T=6+T— -j-- 

1 5 

12. Evolving, a:— ssdb^- 

5 1 

13. Transposing, a?=sd::-+2=3, or —2. 

Hence z has three values, 6, 8, and — 2, and each of them will 
answer the conditions of the question. 

Ex. (7.) Given of—^^—^ to find the values of a:. 



1. Conditions, 


.a:»-4a:'=-9. 


2. Transposing, &c.. 


-a;8=-4a:«+9. 


3. Multiplying by 4, 


-4a:3^_16^^36^ 


4. Adding ar* and 43:*, 


a?«— 4a:3+4a:2-a:*— 12r*+36 


5. Evolving, 


a;*— 2a:=d=(«^— 6). 


6. The plus value. 


_2a:=— 6. 


7. Dividing by —2, 


arr=8. 


8. The minus value. 


a:»-2a:=— a:»+6. 


9. Transposing, 


2a:2-.2a:=6. 


10. Dividing, 


a:2-a:=3. 


11. Completing the square. 


^""^+4=^+4=T- 


12. Evolving, 


^ 1 zbVlS 
"^ 2- 2 • 


13. Transposing, 


a: . 



Ex. (8.) Given 23:^=99— 5a:" to find the values of a:. 

1. Conditions, 2a:»=99— S^r^. 

2. Dividmg, a;»= — 2"+Y* 

8. Multiplying by 22, 22ar»=— 55ar»+1089. 

4. Adding a:* and 121a:", 

a:*+22x»+121a;"=:r*+66a:«+1089. 

5, Jlvolving, ar"-f-lla;«=:t(^i-^3)- 
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6r The plus value of a:, lLz;=:33. 

7. Dividing, a;=3. 

8. The minus value of a:, x^+llx=—x^—SB. 

9. Transposing, &c., 2z^+llx=z-^B^. 

10. Dividing, a:2+H=-^. 

11 n *u ^ ■ 11 . 121 33 . 121 143 

11. Comp-tbe square. 0?+-+^=.--+^^-—. 



12. Evolving, 

13. Transposing, 



ll_ d:A/=Ti g 
"4"" 4 



Ex. (9.) Given 4a:8^io-g2_.i25 to find the values of a:. 

1. Conditions, 4a;«+10a:2^125. 

2. Transposing, 4z«=-10a:»+125. 

3. Multiplying by &, 20a;»=— 50:c«4-625. 

4. Adding a^ and 100a:*, 

a?«+20a;8+100a:2=a:*+50a:»+625. 

5. Evolving, a:«+10ar=dr(a^+25). 

6. The plus value, 10a;=25. 

7. Dividing, a:=2J. 

8. The minus value, a:*+10a:=— a:*— 25. 

9. Transposing, 2a:^+10:c=— 25. 

10. Dividing, ar'+bz^-^^. 

11. Completing the square, ^^f>x->^^ '^ • ^^ ^ 



12. Evolying, «+|=±|- 

18. Transposing, a;=d— — ^=— 5. 

The two values of a: are 2 J and —5. 

Ex. (10.) Given a:8=8ar*+363 to find the values of a?. 

1. Conditions, ar*= 8a:*+363. 

2. Multiplying by 12, 12a;8=96a:»+4356. 
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8. Addiiiga^aiida6a:»,a:*+122;»+36a:«==a^+132j:*+4356. 

4. Evolving, r»+6a:==fc(a:«+66). 

5. The plus value, 6a:=66. 

6. Dividing, a;=sll. 

7. The minus value, ar*+6z=— 2:^—66. 

8. Dividing, &o., a;2+ar=-33. 

9 9 123 

9* Completing the square, «*+3j;4-j=s— SS+js* — -^. 

10. Evolving, ^+2"^ 2 ' 

,, rr . -3±y=T25 

11. TfifflBponag, a?= n * 

Ex. (11.) Given 87a:'B±7x^+144 to find the values oix. 

1. Conditions, 37a:*=7a:«+144. 

2. Multiplying by 4, &c., -28a:»=-14&i:«+576. 
a Addii^a;«aBdl96r', 

a^— 28a?-hl962:*:s=:a:*+48a:«+576. 

4. Evolving, ««-142:=rd::(a:2_|.24). 

5. The plus v«ltte, k^, — 14a:=24. 

6. Dividing by —14, x^-^l^. 

7. The minus value, a:^— 14ar=:— x*— 24. 

8. Dividing, &o., a:^— 7a:«:— 12. 

49 49 1 

9. Completing the square, a:"— 7x+-j-=— 12+-T=7« 

7 1 

10. Evolving, ^■"2~^2' 

1 7 

11. Transposing, ^=±n+o~^» ^^ ^' 

Hence the three values of a: are 4, 3, — 1^. 



CUBIC EQUATIONS CONTAINING ONLY THE TBXBJ) AND UBS! 
POWERS. 

Art. 844. (p. 3S2.) 
Ex. f4.) Given «»— 7^=6 to find the values of a:. 
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1. Conditions, a'— 7i:s=6. 

2. Multiplying by a?, a?*— 72:^=62:. 

8. Adding Ax\ ar*— 3r^=4ar^-f-6a:. 

9 9 

4. Completing the square, a* — 3a:*+2=s4a:^-J-6a;+ j. 

3 3 

5. Evolving, a;2_ 5=:-l-2a:-}-jr. 

6. Transposing the plus value, a:^— 22r:=3. 

7. Completing the square, a;*—2a:+ 13=34-1 =4. 

8. Evolving, ' a:— l=db2. 

9. Transposing, a:=±2-J-l=3, or — 1. 

3 3 

10. The minus value, a^^— -= — 2z— jr. 

11. Cancelling, a^=z — 2x. 

12. Dividing, a?=— 2. 
Hence the values of a? are 3, — 2, — 1. 

Ex. (5.) Given a:«=37a;+84 to find the values of ar. 

1. Conditions, ar'=37a;+84. 

2. Transp. and mult, by a;, a?*— 37a:^=84a:. 

3. Adding 49a:«, ar*+12a:2^49^^84^ 

4. Completing the sq., a:*+12a:2+36=49a:*+84a:+36. 

5. Evolving, a^+Q=:±(Ix+^). 

6. The plus value, x^s=7x. 

7. Dividing, a;=7. 

8. The minus value, a:^+6=— 7a:— 6. 

9. Transposing, 2l^+7x=z'-'12. 

49 49 1 

10. Completing the square, a:*-|-7a:-|~='— 12+-2-=7. 

7 1 

11. Evolving, a:-f-_=-t_. 

1 7 

12. Transposing, a:=ai^— jr= — 4, or —3. 

Hence the values of a: are 7, — 4, —3. 

Ex. (6.) Given 2a:»+7a;x=474 to find the values of ar. 
20* 
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1. By conditions, 2a:*+7a:=474. 

2. Multiplying by a?, 22?*+7a:"«474a:» 

8. Diyiding, a?*+^=237a:. 

4. Adding 36x», a:*+i^36a:»=3ar»+237ar. 

5. Uniting terms, a?*+-jr-=36a:*+2372r. 

6. Comp. the 8q. ' *«+I^+^=36z»+2S7«+^. 

7. Evolving, a:«+^=:;jt-6a:+^. 

8. Cancelling, a:^=6a:. 

9. Dividing, araeC. 

79 79 

10. The minus value, a:*4— -= — 6ar — rr. 

4 4 

79 

11. Transposing, ar^+Grss — --. 

12. Completing the sq., a: +6a?H-9= — --+9= — 5-. 

13. Evolving, a;_|-3— .^ J_ 

14. Transposing, «=:— 3± I — —. 

Another process to find the last values of x : 

15. Conditions, 2a:»-l-7x=474. 

16. Transposing, 2a:»+7a:— 474=0. 

17. Dividing by x— 6, 2a:»+12a:+79=t0. 

18. Transposing, 2r»+12a;s=:— 79. 

7Q 

19. Dividing, a;2^6x=— ^. 

20. Completingtliesquare, a:«+6a:-f9=— ^+9=— ^. 

i& 2 



21. Evolving. a:+3=± J3. 

22. Tnuufponng, «--_8± JH^ 
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Ex. (7.) Given 9x'»1692;+280 to find the values of ar. 

1. By conditions, 9a:»=169a;+280. 

2. Multiplying by x, 9a:*==169a:*+280a?. 

Q T.- 'A' ^ ^^^.^ 2802: 
8. Dividing, a?« ^=-g-. 

4. Adding 25a«, 4r«-i^+25a:»=25:r»+^. 

6. Uniting terms, x^-\ — ^-=s25a:^ | . 

y y 

« n *u ^.-^6^.784 ^., ,280a: 784 

6. Comp. the square, 2^'\ — ^-+-l^^^^^'\ — g — H-gj^* 

28 / 28\ 

7. Evolving, , 3?+~=^±\bx'^y 

8. Cancelling, 2:^=52:. 

9. Dividing, a:=5. 

28 28 

10. The minus value, a:^+— =— 5a: — rr-. 

y y 

56 

11. Transposing, i?-\-bx=s — rr-. 

y 

io n 1 *• *i. « , r; , 25 56 , 25 1 

12. Completmg the sq., a:«+5x-f-— = — g-+_=_. 

13. Evolving. a;-|.|=:^^. 

14. Transposing, a:=zi:g— -=— g, and — g. 
Hence the values of a: are 5, —J, — f. 

Or, the last values of a: may be thus found : 

15. By conditions, 9a:»—169:c— 280=0. 

16. Dividing by a:— 5, 92:2^453.^56^0 

17. Transposing, 9a:*+45:c=— 56. 

18. Dividing, a;2+5a:=-^ 

y 

19. Completbg the sq., a»+5x+~=-55+-=i,. 
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20. EvolTing, a;-j._=,±_. 

21. Transposing, ar----tg_--:— -, and -^. 

Ex. (8.) Given 2^— 8a;ss622 to find the values of x. 

1. Conditions, ar*— 3x==322. 

2. Multiplying by a:, x*—^=^22x. 

3. Adding 49a:2, a^+462:«= 49^:2+ 322a:. 

4. Completing the sq., a:*+46a:»+529==49ar^+322a:+549. 

5. Evolving, a?^+23=db(7a:+23). 

6. Cancelling, a:^=7a:. 

7. Dividing, a;=7. 

8. The minus values, a:'4-23=— 7a:— 23. 

9. Transposing, x^'j-7x=z — 46. 

1A n 1 A- ^v -J . »T . 49 .^ , 49 135 
10. Completing the sq., 2:^+73:+— =—46-f—= ^. 

7 -t.;,/=I35 ±3,,/ZLT5^ 



11. Evolving, X- 

12. Transposing, 



2~ 2 "~ 2 • 

^_ -7db3>/=15 
a: ^ 



PROBLEMS IN CUBIC EQUATIONS. (p. 333.) 

Ex. (3.). Let a; = the number of books. 

1. Then, by conditions, 6ar^— 51a:2=900. 

2. Adding a^ and 9a:^, &c., 

a^4-6a:8+9a:«=:c*+60a:»+900. 
8. Evolving, a:«+3a:=ar»4-30. 

4. Cancelling, 3a;=30. 

5. Dividing, a:=10, price of the books. 

Ex. (4.) Let a; = the niftnber of dollars. 

1. Then, by conditions, 3a:»+5a:*=272= 16x17 

2. Transposing, 3a;5=— 5a:2^272=16xl7. 

8. Dividing, *^*^~8 — f""3"'°^^^^T* 
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4. Multiplying by -j, 


173^ 852> , 4624 


3 9 ' 9 • 


^ Ttru- 1 • 1. .1 6^^ 340:c« ,18496 

5. Multiplying by 4, -^= g- -| — g— . 

6. Adding a:* and ( -5- j to both sides, 


a^l^^ 


^,1156:^3 ^,272z\ 18496 


7. Evolving, 


'9 ^' 3 ' 9.' 


8. Cancelling, 


Six 136 
3 - 3 • 


9. Multiplying, 
10. Dividing, 


84z=136. 


ik. (5.) Let a; =s the number of miles the vessel has sailed. 

1. Then, by conditions, 19ar— a:'+30. 

2. Transposing, «»— 19a:=— 30. 

3. Multiplying by x, a^-^l^x^^—BOx. 

4. Adding 2bx\ a^+Q2^=z2bj^—BQx. 

5. Completing the square, a^+6a:*+9=25a;«— 30j:+9. 

6. Evolving, r*+3=di(5a:— 3). 

7. Transposing, a:*— 5.2:=— 6. 


8. Completing the square. 




9. Evolving, 


5 '1 
' 2=% 


10. Transposing, 


a:==h|+|=3, and 2. 


11. The minus value, 

12. Transposing, 

13. Dividing, 


a:«4.3 5ar+3. 

a^s=— 5a;. 
x=-6. 



Hence the boat has gained either 3 or 2 miles, or it has lost 5 
miles. 
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MISCELLANKOUS QUESTIONS. 

(p. S34.) 
1 na nV 

1- V±+ r^a\ 



1 +4?. 

Ex. aO.) l^x)l-^2^(l+X^a^+3^+3i^+x'+2f'+2F. 

l—x 
x—a^ 





«"«* 




a-" 




»iV 


2^" 


a^l 


^e*- 












a;* — a:^ 



t!"--;}^ 
t^^:^ 






Ex. (11.) S^yj^P . 4V^— «=3^a:=*-5^a^a:+a* . ij^-^ 
35i'=Ri2^^ri^=12Aj/7?-3aa:^ 
o^a:^— 6aV— 3aV+2a«a:+3aV-a''). 
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Ex. (12.) Given -353 i5(^ir)=^^ 6"^ *«> 

find the value of x. 

-. /. ^... 41— 35a; 7— 2a:2 l+3a; 2a:-2i 

1. CondltlODB. -^gg __=__. g_l. 

2. Clearing of fractions, 

152a;-70z»— 82-105+30:c2^3Q^_20a;— 10— 702«+147a; 
-77. 

3. Collecting terms, 25a:=100. 

4. Dividing, a:=4. 

Ex. (13.) Given V5+Si=:l-f v^ to find the value of a:. 

1. Conditions, t^ x-\-^z=z\-\-sfx, 

2. Involving, ar+9=l+2V^+*« 

3. Collecting terms, 2^/^=8. 

4. Dividing, >V^=4. 

5. Involving, a:=16. 

Ex. (14.) Gi.cn |=|-f=|=l-^-^|^tofindthe 
value of a:. 

1, Conditions, r= — ^r = — :7-=l 



l—2a; 7— 2a;~" 7— I6a:+4a:>' 

2. Clearing of fractions, 

21— 20a:+4a:2_5^12x— 4r»=7— 162r-f4i;«— 4r*+2. 

3. Uniting terms, 8a:= — 7. 

4. Dividing, a:= — J. 



Ex. (15.) Given ( Va:+^8).(A/a;+6)=( V^+ 38).( Vi+iJ 
to find the value of 2:. 

1. Conditions, (Va?+2»).(A/5T5=(Va:+38).(Va;+4). 

2. Multiplying, &c. a;+34V^— 168=a:+42A/^+152. 

3. Uniting terms, 8>v/?=16. 

4. Dividing, a/xs=2. 

5. Involving, a;=:4. 
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Ex. (16.) Given (a;— 1)V^— ^=1 to find the yalnes otx. 

1. Conditions, (x— l)/i/2i=5'=J. 

2. Involving, (a:»— 2a;+l)(2a:— a:^==J. 
8. Multiplying, — 2^+4^— 53:*+2a:=J. 

4. Changing signs, a?*— 4jc*+5a:*— 2a:4-J=sO. 

5. Evolving, a:*— 2a:+J=0. 

6. Transposing, 3^—2x=s—^, 

7. Completing the square, a:*— 2a:-|-l=l— i=J. 

8. Evolving, a:-.l=:± J^- 

9. Transposing, x=:l± =^ • 

Ex. (17.) Given a:--2>s/iT2=l+/yi'=3x+2 to find Che 
values of a:. 

1. Conditions, X'~2A/x:f2=l+^a?—&c+i. 

2. Transposing, &c.,(a:— 1)— 2VF-f2=/^ (a;— l)*(a;+2). 

3. Involving, (a;-l)-2A/iq=2==A/i=l . /^^(x+il). 

4. Transposing, 

(a:-l)-></Tf!J . V5=l=2>v/5+2; 

5. Completing the square, 

6. Evolving, Va:-^--J/</^^=dbf>C'^^+2. 

7. Uniting terms, a/ x—1=z2a/ x-\-2, 

8. Involving, a:— l=4Va:+2. 

9. Involving, a:*— 2a:+l=162r+32. 

10. Uniting terms, a^ — 18a;=31. 

11. Completing the square, 

a:a-18a:+81=31+81=112=16x7. 

12. Evolving, x—9=z±:A/^. 

13. Transposing, a:=9±4A/77 

14. Taking the negative value, VT--1=— Ay^+2I 

15. Involving, a:*— 2a:4-l=a:+2. 

16. Transposing, a:*— 3a:=l, 



MISCELLANEOUS QUESTIONS. 243 

^ 9 9 18 

17. Completing the square, u^ — ^3a:-f-2==l+7=X' 

18. Evolving, a:-|=db^. 

19. Transposing, a:==-.^^-I?=J(3±//T3). 

Ex. (18.) Given f/c^=^:3^r-fiax-\-W to find the value 
of a:. 

1. Conditions, y>/a+a;=55^:c=*— 5tfa:+^^ 

2. Involving, a-|-a:=/v/^— bux-^-l^. 

3. Squaring hoth terms, a'-|-2aa:4-a:*=a:2 — ^qxJ^}^, 
^ 4. Transposing, &c., ^ax=b^ — a^ 

5. Dividmff, a:=— - — . 

ia 

Ex. (19.) Given Vssm^+hx to find the value of x. 

1. Conditions, l^=zc^-\-hx, 

2. GTranspOsing, * hx=ib^'-a^. 

12 ^2 

3. Dividing, x= — r— . 



Ex. (20.) Given |(a:— a)— |(2a:— 3i)=10«+ll^ to find the 
value of a:. 

1. Conditions, |(a:— a)— i(2a:— 3*)=10fl4-113. 

2. Clearing of fractions, &c., 

25a:— 25a— 12a:+183=300a+3303. 

3. Uniting terms, 13a:=325a4-312^. 

4. Dividing, ' a:=25a+24^. 

Ex. (21.) Given i^4—^^+i?^±*l^=^+? to find 

the value of x, 

- ^ ,. . 3ac , aa: , (2a+i)ix Sea: , x 

1. Conditions, — n+ z . i.\i T , , ^xa =-r-+"' 

2. Clearing of fractions, 
pa»&(a+i)+a«3a:+2a3«a:+i»a:==3aca:(a+3)«+a«3a:+2ai*a:+ya:. 

21 
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3. Uniting terms, ab=z{a'{'b), 

4. Trani^sing, &c^ z(a-\'l)=ab. 

5. Dividing, *=^ 

Ex. (22^ Given («+»)+(«-») ^^^^^ g^^ ^^^ ^^^j^^ ^^^ ^ 
(a+a:)*-(a-a;)* 

1. Conditions. id4±^=ij. 

2. Clearing of fractions, 

3. Squaring, &c., 2a+2Va'^^^^^=2a^— 23Va*--a:*. 

4. Uniting terms, (3-f-l)Va^— ^=^^ — ^' 

6. Involving, (i2+25+l)(a2— a:2)=a2A2— 2a2^+a«. 

6. Multiplying, 

7. Uniting terms, x^.+2bz^+Px^=z4a^. 

8. Evolving,. x-{'bx=i2a/s/K 

9. Dividing,. x= ■._., » 

EX.C23.) Given ^:!^^+^^^^Z^^^ to find the 
/^a; ^x 

value of a:. 

1. Conditions, ^^^±^+'^^^E^^^. 

A/x iifx 

2. Clearing of fractions, 

3. Evolving, 2a+2Va'— ■«:=a:. 

4. Transposing, V?^a;=-^^^ — . 

5. Clearing of fractions, &c., 4a' — 4a;=s2:' — 4aa;4-4a*. 

6. Cancelling, &c., Q^^sz\ax — 4ar. 

7. Dividing, 2?=i4a — 4. 

8. Separating into faetors, 2?=4(a— 1), 
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Ex. (24.) Given 1-+^— J- —5=a/c to find the value 



ofir. 

11 Conditions, I — f-3— 

2. Transposing, 



X 



l+'=~^4?=^- 



8. Involving, ^'4.3==c+--i+2 V^^hc. 

X X \ X 

4. Cancelling, &o., 2b^cs=z I 



4a^c -. 
— 4^c. 



4a^c 

5. Involving, 43*— 43c+c*= ^43c. 

6. Cancellmg, &c., 4^a:4-c*a:=4a^c. 

7. Transposing and dividing, x — ^^ , ^ « 



Ex. (25.) Leta=4; £=128; <;=2; 5=252, and n =3 
the number of days required, and we have the following formula 
for its operation : 

_ Log. Z— Log, a ^_ Log> 128— Log. 4 , ^_ 
Log.e^ "'^"" Log. 2 "^ 

2.107210-.602060 . ^ ^ ^ 
''^ :30i 03Q +^=^ ^^y'- 

In performing this question, it is not necessary to make use of 
the sum of the series. 

Ex. (26.) Let a=1000; X=5062.60 ; d=l.b, and n= the 
number of terms. 

_ Log. 5062.50— Log. 1000 , ^ _ 3.704365— 3.000000 , ^ 
^"" Log. 1.5 "*" .176091 ■*" 

=5 sons. 

Ex. (27.) Let a=3, Z=^, 5=41, and n = the number of 
terms. 
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^ Log. tf— Log. L . - 

Log. (S— L)— Log. (S— a) 

Log, a— Log, i _.^ 

""-Log. ((4t— i)=-^)-(Log.(H-3)=Jj^)"^ • 
Log. 3 = .477121 

« ^ =-- 1.045757 

1.431364 
•« jyi = .636822 

" ^ = .159700 

.477122 
1.431364-=-.477122=3 ; 3+1=4 = number of terms. 

Ex. (28.) Let a==i, r=7, I.=3361f , and «= the number 

of terms. 

^ Log. L— Log. a , - 

Then n=— ^-= ^ ^1= 

Log.r 

Log. 3361f— Log, i , , 

Log. 33611 = 3.526519 

^ =—1.301030 

4.225489 
«« 7 = .845098 

4.225489-^.845098=5, 5+1=6, number of terms. 

Ex. (29.) By subtracting the first term from the last, we have 
the diflFerence of the extremes ; thus, | — i=i' . 

And, by dividing the difference of the extremes by the number 
of terms less 1, we have the common difference, i— (5— l)=2*i 

=d. i+^v=l; t+A=TV; A+2V=H. 

The means, therefore, are f , -^, H. 
Ex. (30.) S=l(2a+dn^d)=z 

S=?^(2+400— 2)=100(400)=40,000.Uiesum. 

Ex. (31.) S='^^=H(Z:J+1!)=25. Bom of the aeries. 

2 «a 
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E«.(82.) S=|(2a+(«-l)-d)=4(40+(S— 1)— 5)=s20m. 

Ti", m^ A 2S-2a« 247-200 47 ^„„„„ ..«• 
^•<^^-> '^=lJ(;j=l)=2-0(20=r)==3»0=*^'^""*^'"' 

Ex. (34.) It is evident that the number of years mnst be in- 
finite. For, if the first term of a descending series be 20, and 
the second 19, and every succeeding term j^ of the former, it is 
certain that it will require an infinite number of terms to amount 
to 400. See Algebra, Art. 285. 

Ex. (35.) Let :r = the wine, and y = the water. 

1. Then, by first condition, a;+6 : y+6 : : 7 : 6. 

2. Multiplying extremes, &c., 62:-j-36=7y+42. 

3. Transposing, 6a: — 7y=6. 

4. By second condition, a:— 6 : y--6 : : 6 : 5. 

5. Multiplying extremes, &c., 5a; — 30=:6y— 36. 

6. Transposing, 5a:— 6y=— 6. . 

7. By subtracting 6 times (6) from 5 times (3), we have, 

y=66,water. 

8. Putting y into (3), 6a:— 462=6. 

9. Transposing, 6a:=468. 
10. Dividing, a:=78,wine. 

Ex. (36.) Let a: s= the side of the larger stack, and y =s the 
Bide of the smaller. 

1. First condition, ar'y+y'a:= 41x20= 820. 

2. Second condition, a:*— ^=^9. 

QOA 

8. The (1) divided by xy, a?J^f=^^. 

xy 

4. The (3) involved, a!'+2x'y'-\-i/'=^^^. 

5. The (2) involved, a:*— 2aV+^=81. 

6. Subtracting (5) from (4), 4a:2j/J=<^J!-81. 

7. Clearing of fractions, 4aY=(820)«— SlaY- 

21* 



6561 10764961 
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8.DiTidiBgby4, aV«(410)»-!2^ 

9. Transposing, «y+??^«(410)«. 

10. Comp.aieBquans, aY+^^+(^J=(410)'+(^Y. 

11. Involving tcnns, 

81 3281 

12. Evolving, a:2y2^_^^jj__^ 

,« m_ - ^3 , 3281 81 3200 ,^ 

13. Tranq>08ing, «y=db-^ g- = ^ =400> 

14. Evolving, ^tyxaSO. 

820 820 

15. Putting xy into (3), a:«+y*=_=— =41. 

16. The (2), a«— 2r^=9. 

17. Adding (15) and (16), 2r^=50. 

18. Dividing, «»=25. 

19. Evolving, a;=5. 

20. Putting X into (14), 5y=20. 

21. Dividing. y=4. 
6»X4=5=500; 500^-20=1.25 = price of the greater. 
4»X5=320 ; 320-^20=I,.16 = price of the smaller. 

Ex. (37.) Let a; sss the sum paid daily. 

1. Interest for one day, __g_==_. 

^ nn. 3 a:X. 06x364 21.84 

2. Interest for 364 days, 36^ =''m' 

/..I. . -060;, 21.84 21.9a: 

8. Sum of the extremes, _ +__=_^. 

. TTii^xi. X 21.9a: „ 10.95 

4. Half the extremes, -ttjc— 5"2=-?nj^- 

600 OOD 

e ^c , . 10.95 o^, 3985.8ar 

6. Multiplying, "365"'^ "^ISS^' 

6. Add'gprincipal,365a:+?^^=1000X1.06=1060. 

ODD 



7. Clearing of fraetioiis, 137210.82r==:386900. 

8. Dividing, a:r=:$2,8 19748. 

Ik. (38.) D A \ I W 



i — h- 



Let A be the place where the first traveller overtook the geese, 
and W the place where ho met the wagon ; also, let D be the 
place where the second traveller was when the first was at A, B 
the place where he overtook the geese, and C the place where he 
met the wagon. 

Let y be the rate they travel per hour. The distance between 

2.5 10 
AB i&b miles, and the geese took ' ■ i hours in going it; in 

lOv 
which time B had gone over the space DB=- • miles ; there* 

o 

fore DA, the constant distance between the travellers, is 

lOy ^ lOy— 15 ., 

— i— Osas — i- miles. 

o o 

Again, AWss=2yy and, as ii is 50 miles from Boston, TTis 50 

2v 
—2^ from it, and C is 31-f-~ miles from it; whence CTTis ae 

o 

^y gj 4 32v 228 

-=-^ — miles ; ^ of this, or — ^-^ ^ is the time which the 

wagon tak es in goi ngjboea PTto C, in which time the first travel- 

/-^tTlcr will have gone ^4 ' «y«». Now, this added to CTT 

^ gives the distance between the travellers = — o "" 

\ Conaeqoently, 82y^l56i^l3^ 90y-135 ^ 

2. Clearing of factions aad uniting terms, we have, 

323^—246^=378. 

3. Dividing bj 32, ^^1^^^. 

4. Completing the square, 

123y 15129 378 , 15129 27225 
^ 16 "** 1024 ^32 ' 1U:44""1024' 
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It r. , • 123 , 165 

165 123 
6. Transposing, ys=±-^4— ^a=a9 miles, or — f| milefl. 

Hence they travel at the rate of miles per hour, and the dis- 

lOv 
tance between them is —^—5=30—5=25 miles from Boston. 



Ez. (39.) Let 2; = the sum John deposits ; then 1000— re 
will equal the sum Nathan deposits. 

Then, bj formula, page 289 of the Book, 

1. Therefore, a:(l.O5)"=T0UO— a:(1.05)« 

2. Involving, 1.71032a:=1340.09-1.34009ar. 
8. Transposmg, 3.050412=1340.09. 

4. Dividing, a:=:$439.30, John. 

5. Subtracting, 1000— 439.30=$566.70, Nathan. 

Ez. (40.) Let X =r the width of the ditch. The contents of 
the ditch will be equal to the circumference of the garden mul- 
tiplied by 5 and a:, = 100x4x5 X^=2000a:, and to this we 
must add 20 times the square of x for the corners of the ditch. 
The quantity of earth to be placed on the garden is equal to its 
surface multiplied by 2, = 100x100x2=20000. 

1. Therefore, 20*24. 2000:p=20000. 

2. Dividing, a:24.ioOa:=1000. 

3. Comp. the sq., a;2+100a:4-2500=1000+2500=:8500. 

4. Evolving, a;-|-50=±59.1+. 

5. Trani^osmg, a;=±59.1— 50=9.1-{- feet. 

Ez. (41.) Let ;r ss the time B could reap the field. 
1. Then, -(1000)=^^!^, = B received. 

X X 



2. And }(1000)=500, =s A received. 

1 3 ar-6 , ar-6„«„„, 500«-8000 

received. 



3. " 5-;=^.«»d:l^iooo)= , 
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. 2070 T. . . .^ , 

4, — ; — = B forfeited. 

^ 5002:-3000 2070 7430-C-57000 , ^ ^ ., :. 

6. --— = YTI ^ = ^ forfeited. 

a; ly l^x 

3000 2070 ^^^ 7430a:-57000 

^- -7- ^ Ty- ^ •" ^^ ^ I9i 

, 4730a: 57000 



207 "" 207 ' 

8. Completing the square, 

7430a: 13801225 5700 13801225 2002225 

207 "^ 4:ib4y "" ii07 "^ 42849 "^ 42849 * 

n 1^ 1 . 3715 , 1415 

9. Evolving, X -~= I " ^ . 

^ 207 :iu7 

10. Transposing, 

g= -L^^^ I 207 " "^^^ ^^^^^ ^"^ ^^** ^^^ ^'* ^^ 

11. Dividing^ 

Ex. (42.) Let x = ihe number of miles per hour. 

105 
Then, - — as: the number of hours.* 

X 

, rru P 105 ^ 105 

1. Therefore, 6= . 

z — 2 X 

2. Clearing of fractions, 105a:— 6:c8+12a:=105a:— 210. 

3. Reducing terms, a:'— 22:=35. 

4. Completing the square, ,ar^— 2a:+l=35+l=s36. 

5. Evolving, x — 1=6. 

6. Transposing, -2:=6-|-l=7. 

Ex. (43.) Let a; = 9, the difference between the hypothenuse 
and the base. The difference between the hjpothenuse and per- 
pendicular is 3 feet. 

Let X = the base, x-^Q = the hypothenuse, and 2;+ 3 s=s the 
perpendicular. 

1. Then, (a:+3)'+a:2^(a:+6)l 

2. Livolvin^ terms, a^+6x+9'i'X^=a^^l2x+^6. 
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8. Canodling, &o., 

4. Completing the sq. 

5. Evolying, 

6. TranspoBing, 

7. Adding, 

8. « 



««-6a:3=:25. 
a:a«62:+9=25+9=36. 
a:-3=6. 
x=6+3=9, the base. 

9+3=12, the perpendicular. 
9+6=: 15, the hypothennse. 



Ex. (44.) Let re as the number of copper coins, and 24— or 
s the silver coins. 

1. Then, ^4— a;X3f=24af— a:' =: value of the copper. 

2. And a?x24— a:=24a:— a:* = value of the silver. 
8. Conditions, 24a:— «*+24:r— a:»=482:— 2a:«=216. 

4. Dividing, 24a:— 2^^=108. 

6. Transposing, a:2_24a:=— 108. 

6. Completing the sq., a:»-243:+144=- 108+144= 36. 

7. Evolving, a:— 12=6. 

8. Transposing, a:=:6+ 12=18, = copper. 

9. Subtracting, 24—18=6, = silver. 



Ex. (45.) ji^ma-^y-^) 

^ ' .06(1.06)' 



1.06z= 



.025306 

7 



.177142 
.06=-2.778151 

—2.955293 



1 1.06= 


.025306 




7 


1.50863= 
1 


.177142 


.60363=- 
300= 


-1.702112 
2.477121 


2.179233 
-2.955293 



B'a = 



1.0& 





11674714= 3.223940 

300 
1974.714, A's offer. 


250((1.06)'-1) 
.06(1.06)' ■ 


1.06= .025306 

7 

1.50363= .177142 

1 

.50363=-1.702112 

250= 2.397940 


B .025306 
T 
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.177142 

.06 ==-2.778151 

-2.955293 



C's = 



1.06= 



200((1.06)-1)^ 
.06(1.06f • 

.025306 
7 



.177142 

.06=— 2.778151 

-2.955293 



2.100062 
=-2.955293 



$1395.595= 3.144759 , 
800 



2195,595. 
1.06= 


B's offer. 

• .025306 

7 


1.50363= 

1 


.177142 


.50363= 
200= 


-1.70:^112 
-2.301030 


. 2.003142 
—2.955293 



$1116.476= 3.047849 
1300 



2416.476. C's offer. 

A»s, $1974.714; B's, $2195.595; C's, $2416.476; V% 
$2500. B's offer is the best. 



Ex. (46.) Let 2: s= the age of the oldest son, and y = the 
youngest. 

1. Then, by first condition, (a:+y)a;=:144. 

2. By second condition, (a?— y)y=14. 

3. Reducing (1), a^+zy=^144:. 

4. Reducing (2), a;y— y*=14. 

5. Subtracting (4) from (3), 3^'-\-f=zV60. 

6. Transposing, a:'=130 — ^. 

7. Evolving, x=a/TSU^. 

8. Putting (7) into (4), 

yVT50=7-2^=14. 

9. Transposing, yV13U— 2^=14+y«. 

10. Involving, 130y»-j^=196+28y«+3^, 

11. Transposing, &o., 2^— 102j^=— 196. 

12. Divwtag, 3^-51^=-98, 
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,« ,, t^ ^ «., ^ . 2601 ^o r 2601 2209 

18. Comp. tiie aq., y— 51j^4— j-=-98-|— j-=--j-. 

!>! V 1 • . 51 47 

14. Evolving, 5r— Y^T • 

15. Transposing, jf*=s— .-}-_= 49. 

16. Evolving, y=7. 

17. Substituting, a;=V130— y''. 

18. Putting y into (17), ar=V 130—49. 

19. Evolving, a=VST^9. 
The ages of his sons were 9 and 7 years. 

Ex. (47.) Let x and y = the two numbers. 

1. Then, by first condition, ar+y3=:20. 

2. By second condition, 0:^+^^=2060. 
8. Evolving (1), a:*+2a:y+y*=400. 
4. Dividing (2) by (1), a:*— a:y+y*=103. 



5. Subtracting (4) from (8), 

6. Dividing, 


3^=297. 
a:y=»99. 


7. Dividing by y, 


99 

y 



8. Putting X into (1), — =20— y. 

9. Multiplying by y, 99==20y— y». 

10. Transposing, y»— 20y=— 99. 

11. Completing the square, y'—20y+100» —994-100=1. 

12. Evolving, y— 10=1. 

13. Transposing, y=10+l=ll. 

99 

14. Putting y into (7), x=Yr==s9. 

Hence the numbers are 9 and 11, 

Ex. (48.) Let x and y ssr the two numbers. 

1. Then, by first condition, 3i?^xyzszl\%. 

2. By seeend condition^ xy— y^ssl2. 
8. Subtraeting (2) from (1), a:*4y=10(^ 
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4. Transposing, a:^=100— ^. 

5. Evolving, xssa/WT^^. 

6. Putting X into (1), 

100-y«+y/vAro=7=112. 

7. Transposing, &c., yA/TW^=12+f. 

8. Evolving, 100y«-^=144+24j^+y*. 

9. Transposing and reducing, ^ — 3 8y^= — 72. 

10. Completing the sq., ^--38j^+361=361— 72=289. 

11. Evolving, 2/2—19=17. 

12. Transposing, y«=17+19=36. 

13. Evolving, y=6. 

14. Putting the value of y into (4), ar^=l 00— 36=64. 

15. Evolving, x=:8. 
Hence the numbers are 8 and 6. 

Ex. (49.) Let a; =: the number. 

1. Then, by conditions, a;-|-2/v/^=24. 

2. Completing the square, x-|-2>s/F+l=244-l=26, 
3. . Evolving, a/F+1=5. 

4. Transposing, ^s/z=ib — 1=4. 

5. Involving, x=l6. 

Ex. (50.) It is evident that the answer to this question will 
be twice that of the 37th. 

Therefore, 2x$2.819748=$5.639496. 

Ex. (51.) We first find the solid contents of the plank. 
84JX 144.x 3=38504 cubic inches. 

If we suppose rr to be the length of the box outside, then a;— 6 
s= the length inside. And it is evident that the contents of the 
plank will be equal to the difference of the cubes of these two 
quantities. 

Therefore,"(a:— 6)»=(x«— 18a:*+1082:— 216) = contents in- 



And xXxXx=af =s contents of a block whoso diwensioM 
are equal to the box. 
22 
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1. Then, ar'-C^— 18:e«+108x— 216)=38504. 

2. Transposing and subtracting, o:^— Ga:=2016. 

3. Completing the square, ar^—62:+9=2016+ 9=2025. 

4. Evolving, a:— 3=45. 

5. Transposing, a:=45+3=48 inches. 

Ex. (52.) G2^^X 144x2^=22445 cubic inches in the plank. 

Let X = the height and width of the box, and 4a; = the 
length T)utside ; therefore, x — 5^ x — 5, and 4a:— -5, will be the 
dimensions inside. 

1. Hence, arXa:X4a;— (a:— 5)(a:— 5)(4c— 5)=22445. 

2. Multiplying, 4ar^-(4ar^— 45a:2^150a:—125)=22445. 

3. Subtracting, &c., 45a:2_i50a;-:22445— 125=22320. 

10a: 

4. Dividing, &c., 7? --=496. 

u 

5. Oomp. the square, ar ^ — |—tt-= 496 4-77= ^ > 

ft T^ , . 5 67 

0. Evolving, X — o=-o- 

O d 

7. Transposing, ar=---|"Q=-o-==24 inches, 

i o o 

the height and width of the box, and 24x4=:96 inches, the 

length. That is, the length is 96-^12=8 feet, and the height 

and width 24-5-12=2 feet. 
• 

Ex. (53.) Let x = the quantity of wine drawn off at first. 

Therefore, 20 — x = the quantity remaining, or the quantity of 

water in the second. 

a? 
Then, 20 : a: ; : a: ; ^ = quantity of wine returned to the 

first, and a?— "Ha ^^1 be the second. 

Therefore, 20 : 20-a:+^ : : ^ : "^""^^^"tf^.? = the 

quantity of wine in 6} gallon3. 

1. Therefore, 

P^x-^f a:«-20a:+4p0 2/ y«--20a:+400 \ 
' ?0 ' 60 '^A 20 / 
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2. Clearing of fractions and uniting terms, wc have 

60a:-3ar^=x2_20jc+400. 

3. Transposing, &c., 4ar*— 80a:+400=0. 

4. Dividing, a:^— 20+100=0. 
6. Evolving, «— 10=0. 

6. Transposing, 2:= 10 gallons. 

Ex. (54.) As A has travelled 2| hours, at the rate of 4 miles 
an hour, it is evident he is 11 miles, or 44 quarter-miles, " ahead " 
of B, who travels 2 quarters of a mile the first hour, 3 quarters - 
the second hour, and so on, gaining 1 quarter of a mile each 
hour. We have, therefore, the first term 2, the common difference 
1, and the sum of the series 44, to find the number of terms. 

To obtain this, we have the following formula. See Algebra, 
page 281. 

V(2a^)^+8^-2a+(y V^^TF^BSSfi+T ^., 
«= = =8 hrs. 

Ex. (55.) Let ir, xy, xi^, x^ s=z the numbers. 

1. By first condition, x-\'Xy=:16. 

2. Bjr second condition, xi^-\-x]^=zQO. 

3. Separating into factors, ^(a:-}-a:y)=60. 

4. Putting (1) into (3), 15y2=60. 

5. Dividing, y^=4. 

6. Evolving, y=dt2. 

7. Putting y into (1), a;+2z=3a:=15. 

8. Dividing, x=b. 

The numbers, therefore, are 5, 2x5=10, 6x2^=20, 5X2* 
=40. 

Ex. (56.) Let x+^, z+y, ar— y, a:— 3y = the numbers. 

1. By first condition, 2a:2^1 8^2^200. 

2. By second condition, 2ar'-|-2y^=136. 

3. Subtracting (2) from (1), 162^=64. 

4. Evolving, 4y=±8. 

5. Dividing, y:s=±2* 
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6. Hdf of (2), «*+y»=68. 

7. Patting y» into (6), a:*+4=68. 

8. Transpomng, x'^GS— 4=64. 

9. Evolving, x=8. 

The niimbera therefore are, 8-f 6=14, 8+2=10, 8—2=6, 
8—6=2. 

Ex. (57.) Let x = the number of jards. 

147 
Then = the baybg price. 

And ^= the selling price. 

1. Conditions, s=- ——i. 

X {x—Vl) * 

2. Clearing effractions, 588x— 7056=481— z*4-12a:. 
8. Transposing and uniting, 2*-}-95j:=7056. 

4. Completing the square, 

-»,o». .^025 ^^^^.9025 37249 
«'+95«-+— f-=7056+--j-=— j- 

i; T? 1 • , 95 193 

6. EToWmg, a:-}-_=_. 

193 95 

6. Transposing, ^=-5 :7-=49, No.of jda. 

7. DiTiding, 147-5-49=£3 per yard. 

Ex. (58.) Let x = the bushels of rye, and y = the bushels 
of wheat. 

1. Then, by first condition, x — y : ^ : : 100 : a:. 

2. By second condition, x : x—y : : y : 4. 

3. By equality, x\y w 25y : a:. 

4. Multiplying extremes, a:-=252^. 

5. Evolving, a:=5y. 

6. Putting X into (2). 5y : 4y : : y : 4. 

7. Cancelling, 5 : 1 : : y : 1. 

8. Multiplying extremes, &c., ^^5. 

9. Substituting, a:=5y^25. 
There were 25 bushels of rye, and 5 bushels of wheat. 
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Ex. (59.) Let s^ and ^ be the two numbers. 



1. By first condition, 
fL By second condition, 


:rV=48, 


3. Dividing (1) by ;t. 


48 
xy=-. 


4. Dividing (2) by y. 


36 


5. Putting Ty of (3) and (4) equal. 


48_36 


6. Dividing by 12, 


4 3 

X y 


7. Clearing of firaotions. 


Ay=Zx. 


8. Dividing, 


Zx 


9. Putting y into (1), 


!^-48 
-j:_48. 


10. Clearing effractions, &o., 

11. Evolving, 


ar— 4. 


12. Substituting, 

> 


Sar 
y=-j-=3. 


The numbers, therefore, are 4*=:16, 3*=:9. 




Ex. (60.) Let X = the greater, andy = 

1. By first condition, 

2. By second condition. 


the less. 


3. Dividing (1) by x. 


448 


4. Dividing (2) by y. 


892 

y 


5. Value of a:y in (3) and (4), 


448_892 
x~ y' 


6. Dividing, 


8_7 
X y 


7. Clearing of fractions. 


8y=Tx 


8. Dividing, 
22* 


7x 
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9. Putting y into (2), 


^=392. 


10. Dividing by 8, 


^=49. 


11. Multiplying, 

12. Evolving, 


y»=343, 
y=7. 


13. Sobstitating, 


.=^8. 


Hence the.namber8 are 8 and 7. 




Ex. (61.) Let or = the greater, and y : 

1. Then, by first condition, 

2. By second condition. 


= tbeless. 

xy»=392. 


8. Dividing (1) by x. 


448 
xy=—. 


4. Dividing (2) by y, 


392 
xy= . 

y 


5. Equality of (8) and (4), 


448 392 

* y 


6. Dividing, 


8_7 

* y' 


7. Reducing terms. 


.=a. 


8. Putting X into (2), 


K=m 


9. Dividing (8) by 8, 


?=«. 


10. Multiplying, 

11. Evolving, 


y»=392. 
y=7. 


12. Substituting, 


x-^8. 


Ex. (62.) Let x and y be Uie numbers. 

1. First condition, 

2. Second condition, 
8. Third condition, 
4. Fourth condition, 


V27ar=27y. 
x=27y». 
/.J^=3y. 
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5. Value of ar in (2) and (4), 9f=:27f. 

6. Dividing by dx", y=3. 

7. Substituting, a;=27^==243. 

The numbers are 243 and 3. 

Ex. (63.) Let z =s the side of the greater, and y = the side 
the less. 

1. First condition, a^-^i^^in* 

2. Second condition', x — ^=8. 

3. Cubing (2), 2^'^Z3?y+Sxf'^=27. 

4. Subtracting (3) from (1), Sx^y-^Zxi/^dO. 

5. Dividing into factors, 4&c., xy{x^y)=SO, 

6. Dividing (4) by a;— y, &c., 3a:y=30. 

7. Dividing by 3, xy=10. 

8. Squaring (2), 3^'-2xy+f=9. 

9. Multiplying (7) by 4, 4ary=40. 

10. Adding (8) and (9), 3^+2xy+y=Ad. 

11. Evolving, a;-j-y=±7. 

12. Adding (11) and (2), 2a;=10. 

13. Dividing, xsszb, 

14. Subtracting (2) from (11), 2y=4. 

15. Dividing, y=2. 
Hence the sides of the stacks are 5 and 2 yards, respectively, 

Ex. (64.) S=j2a+(w-l).-(?)=y(40+(20-l).-2)=: 
20 miles. 

Ex. (65.) Let ar = the longer side of the parallelogram, and 
y = the shorter side. 

1. Then, by first condition, ar»+y^t60^=3600. 

2. By second condition, a; : y : : 4 : 3. 

3. Multiplying extremes, &c., 3a:=4y. 

4. Dividing, 



4y 



5. Putting y into (1), i^+2^=.3600. 
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6. Clearing of fractions, 25i/=zS2iOO. 

7. Evolving, 5^=180. 

8. Dividing, ^=36. 

4v 

9. Substituting, a:s=:-^=s48. 

10. Multiplying, 36x48=1728 sq. rds. 

11. Dividing, 1728-5-160=10A. 311. 8P. 

Ex. (66.) Let 2; = die lady's age. 

1. Then, by conditions, 5+ V^— -12=0. 

2. Multiplying, &c., a:+2v^=24. 

3. Oomp. the square, a:+2V^+l= 24+1=25. 

4. Evolving, /^x-\-l=b. 
6. Transposing, A/xssb — 1=4. 

6. Evolving, a;=16, lady's age. 

Ex. (67.) Let a: = the number. 

1. Then, by conditions, ar+l : a:+7 : : a:+7 : a:+19. 

2. Multiplying extremes, &c., a:*+20a:+19=a:*+14z449. 
8. Uniting terms, 6x=30. 

4. Dividing, 2=5. 

Ex. (68.) Let x and y = the two numbers. 

1. Then, by first condition, ar-f-y^l2. 

2. Transposing, a:=12— y. 
8. Second condition, 12 — y : y : : (12 — y) — y : 40. 

4. Multiplying extremes, — 12y-}-2y2:=480 — 40y. 

5. Dividing, y*— 6y=240— 20y. , 

6. Transposing, y2_}.14y_-=240. 

7. Comp. the'sq., y»-|-14y4.49=240+49=289. 

8. Evolving, y+7=17. 

9. Transposing, yatel7— 7=10. 
10. Subtracting, a;=12— 10=2. 

Hence the two numbers are 2 and 10. 
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Ex. (69.) Let x = the larger number, 

1. First condition, xy. 

2. Second condition, x : y : : x-^y 
8. Multiplying extremes, &c., IO2;: 

4. Dividing, 



5. Dividing (1) by y, 

6. Putting a; into (4), 

7. Substituting 54 for xy, 

8. Clearing of fractions, 

9. Transposing, y'+54y= 

10. Multiplying by y, y*+54y^= 

11. Transposing, y*z 

12. Adding 90f, p'+^Of-. 

13. Collecting terms, ' p*+90jf: 

14. Comp. the square, y'+90f-+202b: 

15. Evolving, y'+^b- 

16. Cancelling, ^: 

17. Dividing, y. 

54 

18. Substituting, a;=--r=9. 




=54y-}-y', 

=540=6X90. 

=540y. 

=-54y24-540y. 

=902/2— 542/2+540y. 

=362/^+540^. 

=36y2^540y^2025. 

=6y+45. 

=6y. 

=6. 



Hence the numbers are 9 and 6. 

Ex. (70.) Let x == the larger part, and 20— a: = the less. 



a:2 : (20-a:)2 : : 9 : 4. 
: 400-40a:+a:2 : : 9 : 4. 

4a:'^=3600— 360a;4-9r». 
5a:^=360a:— 36a0. 
a:2=72a;-720. 



1. Conditions, 

2. Expanding, x^ 

3. Multiplying extremes, &c., 

4. Transposing, 

5. Dividing, 

6. Transposing, ar^— 72:2:=— 720. 

7. Comp. the square, a:*— 72a;-|-1236=— 720+1236=576. 

8. Evolving, a:— 36==t24. 

9. Transposing, a:=zh24+36=12. 
10. Subtracting, 20—12=8. 

Hence the two parts are 12 and 8. 
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Ex. (71.) Let z s= the larger part, and 24 — x = the less. 

X 24— X 

1. Conditions, — : ^ : : 9 : 1. 

24 — X X 

2. Multipljine extremes, 4c., =^ . 

^ ^ ^ 24 — X X 

3. Clearing of fractions, a:'=5184— 432x+9x«. 

4. Transposing, &c., 82:*— 432j:= — 51W. 

5. Dividing, a:*— 54x=— 648. 

6. Comp. the square, a:*— 54x+729=— 648+729= 81, 

7. EToIving, X— 27=±9. 

8. Transposing, a:==zb9 +27=18. 

9. Subtracting, 24—18=6. 
Hence the numbers are 18 and 6. 

Ex. (72.) Let x s= the larger part, and 14 — x = the less. 

1. Conditions, 7? : (14— a:)* : : 9 : 16. 

2. Expanding, a? : 196— 28x+a:» : : 9 : 16. 

3. Multiplying extremes, &c., 16a:*=1764— 252x+9a;*. 

4. Dividing, a:*+36a:=252. 

6. Comp. the square, a:*+36r-f-324=252+324=576. 

6. Evolving, x+18=db24. 

7. Transposing, a:=zb24— 18=6. 

8. Subtracting, 14—6=8. 
Hence the parts are 6 and 8. 

Ex. (73.) Let a; = the larger part, and 12—2; = the less. 

1. Conditions, ar'+IS^i' : a:*-I2=i* : : 5 : 3. 

2. Expanding, 

a:2+144— 242:+a;3 : x'^(lU+24x+x') : : 5 : 3. 

3. Cancelling, 2ar^+144— 24a:,: 24a:— 144 : : 5 : 3. 

4. Multiplying extremes, 4&c., 

6a:2_72a:+432=120a:-720. 

5. Reducing terms, ar^'--S2x=:^192. 

6. Comp. the square, a:S_32a;+256=— 192+256=64. 

7. Evolving, ^ a:— 16=+8. 

8. Transposing, a:=±8+16=8. 

9. Dividing, 12—8=4. 
Ilonce the two parts are 4 and 8. 
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Ex. (74.) Let x and y represent the two numbers. 

1. First condition, xy=l2, 

2. Second condition, a^+y* : {^+yf - • 91 : 343. 

3. Expanding, a^+f : ar^+Zakz+Sxf-^f : : 91 : 343. 

4. Dividing by 7, a;«-fy' z x'+^x^y-i-Sxf+f : : 13 : 49. 

5. Multiplying extremes, &c., 

49(3^+f)=1^3r^+^x^+^xf+y^). 

6. Dividing by x+y, 49{3^—xy+i/^)=l^{x^+2xy-^f). 

7. Multiplying, 49ar^— 49a:y+49y2=132:2^26a:y+13y^ 

8. Collecting terms, &c., S62^—7bxy=^Z6f. 

9. Dividing by 36, a^^?^= ^f, 

10. Completing the square, 

2bxy 625y»_ 625y' _49yg 

12 + 576 "~ ^"^ 576 ~576* 

11. Evl™,, .-^=^. 

1.. T,«.p„i.^ «S+S=t4- 

12 



13. Dividing (1) by x, 

y 

14. Values of a: in (12) and (13), ^=^. 

o y 

15. Clearing of fractions, 4y*=36. 

16. Dividing, 2^=9. 

17. Evolving, y=3. 

12 

18. Substituting for y, a:==-n-=4. 

Hence the larger number is 4, and the smaller 3. 

Ex. (75.) Let x = the larger number, and y = the less. 

1. First condition, a:y=120. 

2. Second condition, *i+8xy+5^300. 

3. Multiplying, a:y+8y+5a:+40=300. 

4. Value of a: in (1), x=z . 

y 
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5. Patting xy into (3), 

120+8y+5^—) +40=300. 

6. Clearing of fractions, 

120y+82/^+600+40y=300y. 

7. Collecting terms, ^ — -?=— 75. 

o o , .• .u :i 35y , 1225 ,- , 1225 25 

8. Completing the sq.,y» ^+^_=_75-f-j^-=— . 

35 5 

9. Evolving, y— — =-. 

5 35 40 

10. Transposing, y=j+— =-2-=10. 

11. Subtracting, 120-4-10=12. 
Hence the larger is 12, and the less li). 

Ex. (76.) Let x = A's stock, theih x+60 = B*s stock, and 
a:— 68 = C's stock. 

1. By conditions, 2j:-f60 : 2:r— 8 : : 5 : 4. 

2. Multiplying extremes, &c., 8a:-|-240=10a:— 40. 

3. Collecting terms, a:=140, A*s stock. 

4. Adding, 140+60=200, B's " 

5. Subtracting, 140—68=72, C's " 

Ex. (77.) Let x and y represent the stock of each respectively. 

1. The first condition, a:+150 : y— 50 : : 3 : 2. 

2. Multiplying extremes, &c., 2j:+300=3y— 150. 

3. Second condition, a:— 50 : y+100 : : 5 : 9. 

4. Multiplying extremes, &c., 9a:— 450=5y+500. 

5. Multiplying (2) by 9, 18j:+2700=27y— 1350. 

6. Multiplying (4) by 2, 18:r-900=10y+1000. 

7. Subtracting (6) from (5), ' 3600=17y— 2350. 

8. Transposing, 17y=5950. 

9. Dividing, y=350, B's stock, 

10. Putting y into (4), 9a:— 450=5X350+500. 

11, Uniting terms, X^300, A's stock, 
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Sz. (78.) If the first of the two numbers be x, it is evident 

Ix 
that the other will be -?-. And if the first of the second two 
5 

numbers be y, the corresponding number will be -J-. 

o 

7*c Sv 

1. Therefore, by first condition, z-^-y : -e-+-?f : : 9 : 13. 

6Zx 

2. Multiplying extremes, &c.| lSx-{-lBy^=i—r — 1-15^. 

D 

3. Clearing of fractions, 65a;+65y=63a;+75y. 

4. Uniting terms, 2x=10y, 

5. Dividing, x=5y, 

6. By second condition, (— -|--|- j— (a;-{-y)=:16, 

7. Substituting, 7y+J?— (6y+y)s-l6. 

u 

8. Multiplying by 3, (21y+5y)— (15y+3y)==:48. 

9. Collecting tonns, 8^=48. 

10. Dividing, y=6. 

11. Putting y into (6), a:=5X6=30. 

12. Substituting for zvLudy, 5 : 7 : : 30 : 42. 

13. By conditions, 3 : 5 : : 6 : 10. 
Hence the first two numbers are 30 and 42, and the last two 

numbers are 6 and 10. 

Ex. (79.) Let the proportion hex : y. 

1. Then the cost of x+y gallons =:10a:+4y. 

2. And the selling price ssllz^-lly. 

3. The gain will be =x+7y. 

4. By conditions, 10x+4y : x+7y : : 100 : 43f. 

5. Multiplying extremes, Ac, 43j(10a:4-4y)=100(a:-f 7y). 

6. Dividing by 6^, 7(10x+4y)a=:16(a:+7y). 

7. Multiplying, 70a;+28y=:162:+112y, 
& Dividing, 9x=sl4y, 

Bat if 9xsszl4y, it is evident that the ratio of :r to y will be as 
14 to 9. There must therefore be 14 bushels of wheat to every 
9 bushels of barley. 
23 
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Ex. (80.) Let the three nomben Bought be represented by z, 
y and z, respectively. 

Then, as x days : a days : : 1, the whole work : -, the part 
performed by A in a days. 

And as ^ : a : : 1 : -, the part performed by B in the same 
time. 

Again, as a; : 3 : : 1 : -, part performed by A in 3 days. 

And as 2: : 3 : : 1 : -, part performed by C in 3 days. 
z 
ft 
Again, as y : c : : 1 : -, part performed by B in e days. 

And as z : c : : 1 : -, part performed by C in e days. 
Therefore, we have, by the question, 

— I — =1, the whole work. 
X y 

— I — =1. the whole work. 

X* z 

c c 

— I — =1, the whole work 

y'z 

Let die first of these equations be divided by a, the second by 
b, and die third by c, and we have 

X y a 

1+1=1. 

y z c 
Add the above equations together, and divide their sum by 2, 

because each man's labor is reckoned twice, and we have — { — \- 

X y' 

~=2j+^+— . From this, if each of the three last equations 



be successively subtracted, we have 
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1 1 1 l_^ bc+ac+ab 

. • z~" 2a^"2&"^2c"" .'2atc 

1 1 1 j^ 1 ^ — aC'{-ab 

1 1,1 1 _J^c+ac— aJ 

2a^c 

That is, x^=i^ — r 7 = the time A would dig the cellar. 

hc-\-ajO'—ah 

«/=s-r-T-; = ^e time B would dig the cellar. 

2r=-r-s r- = the time C would dig the cellar. 

ao-f-ac — be 

2/ibc 

And » — r-; -—-== the timeA,B,C,would dig the cellar. 

ab+ac-^-bc ° 

Ex. (81.) 153-45=108; 108^2=54, A received. 54+ 
45=99, B received. 

Let a: = A's stock ; then, 

1. Conditions, 153 : 54 : : 833 : x. 
2.' Multiplying, &c., 153a:=54x 833=44982. 

3. Keducing terms^ a;=$294, A's stock. 

4. Subtracting, 833— 294=$539, B's stock. 

Ex. (82.) Let x = the lady's age, and^ = the gentleman's. 

1. First condition, x — 4= ^ ' . 

2. Second condition, a;+4=y— 4. 

3. Clearing (1) of fractions, 2x — 8=^4-4. 

4. Subtracting (2) from (3), , a:— 12=8. 

5. Transposing, a;=20. 

6. Substituting, 20+4=3^—4: 

7. Transposing, &c., y=28. 
Hence the lady's age was 20, and the gentleman's 28 years. 

Ex. (83.) We have in this question a right-angled triangle, 
where the base and the sum of the perpendicular and hypothenuse 
are given to find the perpendicular. That is, we have the sum 
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of two nnmben and the diiEerenee of their aquazes giTen to find 
those oombers. 

Let X = the longest ade. 

1. Then, by conditions, >v/?=(i8=iy*=24. 

2. Evolving, a:*— (2304— 96z+z*)=576. 

3. Sobtnusting, &c., 96>z— 2304=576. 

4. Reducing terma^ 2=30. 

5. Svbtnusting, 4^— 30^:18 Ibet 

Ex. (84. Let ACD represent a drole oontuning the whole 
farm, and FLD a circle contain- 
ing one of the 8on*8 farms. As- 
same the diameter of the son's 
fiinn to be 10 rods; then the 
contents will be lOxlOX 
.785398=78.5398 square rods. 
One-fourth part of this will be 
the contents of the quadrant FL, 
KE. That is, it will contain 
78.5398-^4=19.634954 square 
rods. ^ 

But the contente of the square BKEF will be 5x5=25 
square rods ; therefore the contents of the figure FBKL will be 
25—19.634954=5.365046 square rods. This figure, FBKL, 
will represent one-fotirth part of the wife's farm. But, as her 
farm contained 160 square rods, this figure may be considered 
as containing one-fourth of her share, 160-5-4=40 square rods. 
And, as all similar figures are to each other as the squares of 
their homologous sides, therefore, as the contents of the assumed 
figure FBKL is to the exact quantity which it should contain, so 
is the square of the semi-diameter of the assumed circle to the 
square of the serai-diameter of the required circle. 

Therefore, as 5.365046 : 40 : : 5« : 186.39169 = the square 
of FE or DE, and V 186.39169=13.652= FE or DE. As 
BKEF is a square, and BE its diagonal, therefore BE will be 
equal to the square root of twice the square of FE. 
13.652x13.652x2=372.754208. 
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a/S72.7545J08=19.306842=£j&. 

19.306842+13.652=32.958=BA 
the semi-diameter of the circle ACD, and 2x32.958=65.916= 
its diameter. Therefore, 65.916x65.916x.7854==3412 poles, 
= 21 acres, 1 rood, 12 poles, the contents of the whole farm. 

As the diameter of each of the son's farms is 2X13.652= 
27.304 rods, the contents of each will be 27.304 X 27.304 X.7854 
=585^ sqoare rods, = 3 acres, 2 roods, 25 j^ poles, or rods. 

The four sons will, therefore, have 4x585^=2342 square 
rods. We now subtract what the sons and wife received from 
the contents of the whole farm, and one-fourth the remainder is 
what belongs to each daughter. 3412— (2342+160)=910 ; 
910-^4=227^ poles, = 1 acre, 1 rood, 27^ poles. We there- 
fore find the farm contained 21 acres, 1 rood, 12 poles. 
Each son had 3 acres, 1 rood, 25^ poles. 
Each daughter had 1 acre, 1 rood, 27^ poles. 

Ex. (85.) Let ABC be an equilateral triangle, whose sides 
measure respectively 100 feet. 
Let the tower at A be 40 feet 
high, the one at B 45 feet, and 
the one at C 55 feet. 

Bisect AB in A BC in E, 
and CA in H, Draw CD, BH, 
and AE. The point M will be 
the centre of the triangle, and 
the lines MA, MC KndMB, will 
be equal to each other. The 
lines CD, BH and AE, will each ^ 

be V 100^— 50^=86.60254 feet. 
86.60254 = 28.86751. 

As the tower il is 40 feet high, and the one at B 45 feet, we 
first ascertain the point F, which shall be equally distant from 
the top of the tower A and the top of the tower B. The tower 
^ is 5 feet higher than A, and if half the height of A be added 
to half the height of B, the sum will be 42.5 feet. 




MD will be one-third of 



Therefore, 100 
23^ 



42.5 : 2.125 = the distance from 
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D to F. Let F, then, be a point in the AB, which is 2.125 feet 
from D, and is at equal distances from the top of the towers A 
and B. 

AFmW be 52.125 feet, and FB 4:1. Sib feet. 

Draw FL parallel to DC ; any point in the line FL will be 
equally distant from the top of the towers A and B, By a pro- 
cess similar to the above we find the distance EG to be 5 feet 
Thus, 100 : 5 : : 50 : 5 feet = EG. 

Draw GK parallel to EA ; and, as the point G is equally dis- 
tant from the top of the towers B and C, it is evident that, if any 
point be taken in the line GK, it will also be equally distant from 
the summit of said towers. Let this point be N, We have before 
shown that any point in the line FL will be equally distant from 
the top of the towers A and B. Let this point be N. Therefore 
the point N is equally distant from the summit of the three towers 
at A, B and C. 

SPN is an equilateral triangle, and its perpendicular height 
JSP, which is equal to GJ5, is 5 feet. The ratio of the side of an 
equilateral triangle to its perpendicular hei^t is as 1 to .8660254. 
That is, VT=35==.8660254. 

Then, as .8660254 :1::RP:NP = 

.8660254 : 1 : : 5 : 5.773502 = NP. 

Again, as .8660254 : .5 : : 2.125 : 1.226869=Pr. 
iVP+Pr+rjP==5.773502+1.226869+28.86751=35.86788 
=PiV. 

As FNB is a right-angled triangle, NB will be equal to the 
square root of the sum of the squares of FN and FB. That is, 

iVB=V(iVF2+ir^)=^(35.86788P+47.875*)= 
V (3578.52044069). 

If to this we add the square of the height of the tower B, and 
extract the square root, we shall have the length of the ladder ; 

3578.52044069+(45«=2025)=5603.52044066; 

a/(5603.52044066)=74.856 feet, the length of the ladder. 

5603.52044069-1600=4003.52044069=V(4003.52044069) 

=63.2733 feet =r the distance from the foot of the ladder to the 

base of the first tower. 5603.52044069— 2025=3578,52044069. 
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V(B578.52044069)=r59.820-f, distance from the base of the 
second tower; 5603.52044069-55'=2578.52044069; 
V(2578.52044069)=50.779 feet from the base of the third tower. 
Thus, we find the distance from the foot of the ladder to the 
base of the first tower is 68.273+ feet ; second tower, 59.8204- 
feet; third tower, 50,779+ feet ; length of the ladder, 74.856+ 
feet. 

Ex. (86.) Letil5=c; AC=,b ; BC=za; x=AD. 

Fig. 3. 

B 



1. Therefore, 

2. Now, 
8. Also, 

4. Whence, 

6. Therefore, 
6. And 




as-.c'+2ca:-a:==i2_aj»^ 

y+^- 

2c 

2c 



arssi- 






'=AB. 



zBD. 



Ex. (87.) a/B=1.7320508; 20+30+36=86. 
86^1.7320508=49.652+ feet. 

Ex. (88.) r+2»+3»+4»+5»='^(!^=5^^ 
225X16=$3600. 

Ex. (89.) Let ^represent the thickness of the crust. Then 
//36— 12a: = the semi-base of the loaf. 

And (6x6x3+6x6)6x.5236=452.3904, contents of the 
large loaf. By dividing the large loaf by 2, we have the contents 
of the smaller loaf = 226.1952 cubic inches. 

The following will therefore be the equation for the smaller loaf. 
((86^12a:)»+(6-2ar)«)X(6-2x).5286=226.1952, 
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We divide this equation by .5236 and we obtain, 
((36— 12a:)»+(6— 2r)«)X {6-2a:)=432. 

Bj dividing by 2 we baye, 

((36-12z)«+(6-.22:)«) x(3-ar)=.216. 

By reduction, r*— 1 &:»-{- 81z— 54=0. 

We first 'suppose z = 7, or 8 ; and substituting these supposed 
Talaes of x we have, (.7)^— 18(.7)*+81(.7)— 54=0. 

Evolving, ^3— 8.82+56.7— 54=— 5J77, first error too 
snail. 

Second value o£x, (.8)— 18(.8)«4-81(.8)— 54=0. 

Evolving, .512— 11.52+64.8— 54=.208, second error too 
small. 

Then 5.5 : .1 : : i2 : .003» correction to be added to .8 ; thus, 
.8+.003=.803. This value of x we find too small, and we sup- 
pose X = .803 or .804. 

Then by the supposition, (.804)«— 18(.804)«+81(.804)— 54=0, 

Evolving, .519718464— 11.635488+65.124-54=+.00823, 
second error too large. 

Therefore, .054 : .001 : : .004 : .00007407, correction to be 
subtracted from .804; .804— .00007407 =.8039, near the value 
of X, This value of x we find too large. 

Again, suppose x = .80387, or .80386. 

By supposition. (.80387)'— 18 (.80387)*+81(.80387)— 54=0. 

Expanding, .519466402520603-11.6317255842+65.11347 
— 54==+.00121, too large. 

2nd supposition, (.80386)— 18(.80386)»+81(.80386)— 54=0. 

Expanding, .519447016552456-11.6314361928+65.11266 
—54= + .00067, too large. 

Therefore, .00054 : .00001 : : .00067 : .00001 to be subtracted 
from .80386; .80386— .00001=.80385=s2:, very near. 

Note. — This answer is true to less than one hundred-thou- 
sandth part of an inch. Assuming the above to be the thickness 
of the crusi;, we find the contents of the loaf to be 226.19465 
cubic inches; whereas, the exact contents are 226.1952 eubio 
'nches, making a difference of .00055 of a cubic inch. 
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Ex. (90.) L€tulC=100; JBi>=80.27+,orVSiHi£F=32, 
and x=:zBA, to find AB, BC, and DC. 

By similarity of triangles, and the rules of proportion, wo find, 



S : e : : m : a. 




A 


S:e:: o : z. 






S : e: : w : z. 






S : e : : w : r. ^ 






S : e : : o : r. 






S : e : : c:.y.^ 




G 


S : e : : a : n. 






S : e : : m: a. 






S : e : : a-\-m : a+«. 


B 


Qt.AGiFCiiFC: 


DH. 




Therefore, rr— 32 : 32 : : 32 : 


1024 

^ no 



ng. 4. 




=DIL 



C3?=10000; a''=322=:1024, therefore tiin=:1024 

, ^ 1024 ^ 1024 
And w= , and n= . 

71 7fl 

27F'=6444|; therefore, (LP— BB^==10000— 6444|=3556f. 
And 32+^=32^'+3555|. 

^32+i^y=(32+n)«+3555f 
Expanding, 1024+^^+ -^^^^f^^ =1024+64n+n«+3555^. 



n 



65536 . 1048576 



=64n+7t2+3555|. 



n n" 

65536«+1048576=647^«+n*+3555|«^ 
w*+64n«+3555|7i2-655367i^l048576. 

This equation is reduced by cubic and higher equation. 

Let n = 21. 
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■1376256 


ts 65536n = 


-1441792 


1568000 


= 3555|«^ =a 


17268885 


592704 


= U>f ^ 


681472 


194481 


= «* ss 


234256 


978929 




11948241 


1048576 


- 


-1048576 



—69647 



14624BI 



146248f+696.47=215895f. * 

2158951 : 1 : : 69647 : .3+. 
n=21+.3=21i=2}H; 1024-5-21i?=48=il(?. 
32+21i=53i=CD; 32+48 =80==iljB. 
10000—6400=3600; A/ksoQ^QO BC. 



Ex. (91.) Let BCE represent the ccmica] glass, and NAD a 
ball put into it. *»«•»• Jf 

Jjet BC=b mches, BR=^2i, RE=z% b 
and J.F the semi-diameter of the ball = \ / 
2 inches. M 

Then 5X5X2X785398=39.2699= 
the cubic inches in the glass ; 39.2699 
^^5=7.85398= the quantity of water 
in the glass. 

Let X = the axis ef the ball that will 
be immersed in the water. 




And (3x4-2^x5^.5236=6.2832a:*— 1.0472ar' = contents 
of that part of the ball, GK, HP, that will be immersed in the 
water. 

Then, by similarity of triangles, &c., we find, 

1. BR :RE::AF: ^£=2^ : 6 : : 2 : A^^AE. 

2. rW+BIP==:EE^; 6.25+36=42.25; a/^E25=6.5 

=:BE. 

S. BRiBEiiAF: FE ; 2^ : 6.5 : : 2 : 5.2=F£. 

4. FE-^FP:=PE; 5.2— 2=3.2=P£. 

Then, as all similar solid bodies are to each oth» as the cube 
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of their homologous sides, therefore, as the cube of the height of 
the glass is to its contents, so is the height of the water in the 
glass after the ball is in it to the quantity of water added to the 
contents of that part of the ball which is immersed. 

5. Hence 6» : 39.2699 : : SJ¥ : 7.85398+6.2832«« 
— 1.0472a:»= 

6. 216 : 89.2699 : : 52.313624 : 7.85398+2832aj» 
— 1.0472r^ 

7. But 216 : 39.2699 : : 62.813624 : 9.51088. 
If we suppose x in (6) to be = .54, 

8. Then, 216 : 39.2699 : : 52.318624 : 7.85398+ 
6.2«32x.64'»~-1.0472x.54«= 

9. 216 : 39.2699 : : 52.313624 : 7.853984-1.83218112 
—16489. 

10. 216 : 39.2699 : : 52.313624 : 9.52127. But this number , 
by the supposition should be the same as in (7), but we find it 

11. 9.52127— 9.51088=.01039 too small. 
Again, suppose x equal to .55, 

12. Then 6' : 39.2699 : : (3.24-.55)» : 9.585063. 

13. Or, 216 : 39.2699 : : 52.734375 : 9.585063. 

And, putting the last supposed value of x into (6), we have, 

14. 216 : 39.2699 : : 52.734375 : 7.85398+6.2832(.55)« 
— 1.0472(.55)«. 

15. Or, 216 : 39.2699 : : 52.734375 : 7.85398+1.900668 
—.1762279. 

16. Therefore, 216 : 39.2699 : : 52.734375 : 9.57842. 

But, by the supposition, this last number should have been the 
same as in (12). 

17. Therefore, 9.58506-9.57842=.00664+. 

We, therefore, find the last error to be .00664 too large. 
First error, —.01039 

Second error, +.00664 

18. Sum of the errors, =.01703 : .01 : : .01039 : .006. 

19. .54+.006=.546, Answer. 

That is, the axis of the ball will be immersed -fif^^ of an mok 
in the water. 
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Ex. (02.) To obtain the correct answer to this question, we 
place 144 balls on the bottom of the box, and on these we place 
121 balls, and then 144, and so on ; the layers of balls containing, 
alternately, 144 and 121. And when we have filled the box up 
to the 11th inch, we find we have 

8 layers of balls, containing each 144s=1152 balls, 
and 7 layers, each containing 121ss:847 balls. 

We find the number of layers in the eleven inches by dividing 
11 by the square root of .75=.707+ ; thus, .11 -=-.707 =15. 

We now wish to find the number of balls that can be placed 
above the 11th inch. On the first 8 inches we can place 5 rows 
of 12 each = 60, and 4 rows of 11 each = 44. And on the last 
4 inches we have sufficient space for 4 rows, each containing 12 
balls = 48. 

Hence^ the box will contain 1152+847+60+444-48=2151 
balls. 
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The publisher invites the attention of Teacherd and School Com- 
mittees to this yaluable series of Arithmetics, and especially to the 
in^itant improvements which have recently been made. 

I. MENTAL ARITHMETIC. 

This book, as its title indicates, is strictly menJUd, and designed for 
children ; and while it is sufficiently simple and easy for "beginners," it 
advances with gradual steps till it presents to the learner all the Tables 
in simple and compound numbers, and many ingenious and practical 
questions under them, and also several sections in simple fractions, the 
whole being admirably adapted to the capacities of young scholars, and 
to prepare them for the next book of tne series. 

IL INTRODUCTION TO THE NATIONAL ARITHMETIC. 

This book consists of mental and written Arithmetic, '^ on the Induc- 
tive System, combining the Analytic and Synthetic Methods.^ 

The present edition nas been thoroughly revised and entirely re- 
written, and nearly 150 pages of new matter have been added. The 
following are some of the prominent features of this work. 

1. The arran|[ement is strictly progrrossive and philosophical, no prin- 
ciple beinff mdndpcM, 

% The language is simple, precise, and accurate, rendering the rules, 
definitions, aiM illustrations, intelligible to the pupil. 

d. The examples are eminently practical, and adapted not only to 
illustrate and fix in the mind the principles which they involve, but also 
to interest the pupil, exercise his ingenuity, and inspire a love for the 
science. 

4. The reoions for the operations have been shown, and the learner is 
led to look into the philosophy of the subject, rather than perform me- 
chanically operations which he does not tinderstand. 

5. The subject of Cancellatioir is more fully treated, it is believed. 
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okeenleat's series of arithmetics. 

than in ainr other work of the kind. The principles npon which it de- 
pends, and the difierent modes of operation are fully developed, and its 
application and use aie made perfe<^y clear to the scholar. 

ix Several sabjects not in the former edition, have been added in this ; 
aSy Ratio, Duties, Profit and Loss, Factors, Progression, Annuities, d&c. ; 
and others, as. Notation and Numeration, Interest, Pnmoition, Extrac- 
tion of the Roots, and their applicaticm, have been greatly extended and 
improved, making the book tt^jSaaUfy exUntive/or Common Schools. 

7. Questions have been inserted at the bottom of the pages, designed 
to direct the attention of teachers and pupils to the most important prin- 
ciples of .the science, and 6x them in the mii^ 

m. THE NATIONAL ARITHMETIC. 

This book is designed more particularly for advanced scholars in our 
Public Schools, Hi^ Schools, and Academies, and, like the Ixvtroduc- 
TioN, combines the Analytic aud Stuthejic Methoos. It was 
revised in 1847, and contains the most valuable modem improvements. 

In describing its prominent characteristics it may be remarked, — 

1. That it is a coiiq>leie system of itself comprising all the elemen- 
tary Rules, as w;ell as those pertaining to the higher branches of the 
science, together with a full illustration and demonstration of their 
principles, and contains^ it is believed, a greater amount and variety of 
matter strictly arithmetical, than can be round in any other treatise of 
the kind. 

2. It embraces a large amount of mercantile infi>rmalion not usually 
found in arithmetics, but important to those destined for the warehouse 
or counting room. 

3. The Custom House business, carefully prepared by officers of the 
Boston Custom House, the Philosophical and Geometrical Problems, the 
articles on Banking and Exchange, are full, and have passed under the 
revision of those who are well acquainted with these respective de- 
partments. 

Of the entire Series of Arithmetics thus briefly described, we have 
ample testimony from many of the most, intelligent School Com- 
mittees and Teachers in New England and elsewhere^ that it is better 
adapted than any other before the public^ to Stctire to the pupU mentai. 
piftciPLifTE, thorough knowledge of the principles of the sdcnot, andfaeH- 
iiy in their application. 

The great popularity of Greenleaf *s Arithmetic is indicated by the 
fact that it is now in general use in the best schools throughout New 
England, including the several State Normal. Schools, in Massa- 
chusetts, in New York City, and in hundreds of academies and select 
schools in various sections of the United States. 

Two editions of this Arithmetic, one containing the answers in the 
book, and the other without them, are now published. 

Complete Keys to the Introduction and National Arithmetics, 
containing full solutions and explanations, are prepared ybr the eonr. 
venienee <^teachars only. 

Copies of the wcn-k will be furnished for examination, on applicaticm 
to the Publishers, Robert S. Davis &, Co., 118 Winhington Street, 
Boston, or to Sanborn &. Carter, Exchange Street, Portland. . 



KBCOMMEKOATIONS O^T QKESatLBAX*B ▲RITIUIBTIC. 

The attention of Teachen and Svqterintendmtt of Schools^ is respedivdu 'invited 
to lhi» papular syttem of ArithmetiCy which is well adapted to all classes of students, 

Q^ Copies of the work furnislisd for examination^ on application to the Publisher. 

To those who have not had an opportunity to exoMine the work, the fMowing testimO' 
niaU from eminent teachers^ indicating some of its peculiar excellences^ are submitted: 

Phillips Academy, Andover. May 15, 184G. 

Your ** National Arithmetic ** has been used as a text book in this Institntion for 
wveral jears. We had previonsly made trial of several different systems, and the 
comparison has satisfied us that your woric possesses decided advantages over all 
others now in use. 

One of the pcnliar excellences of your book is, that, the examples are so con- 
ttmcted and diversified as to ex/taust t/te subject. It would be almost impossible for 
a pupil to perform your examples in course, and remain i^orant of any of the 
important principles of the science. Tour work is also happily adapted to accom 
plish a still higher and more important object, — metUal discipline. There are 
various other points to which I might allude, as the originality of your examples 
tiieir practical character, &c. ; but the crowning excellence of your system is, thaf 
it teoris well in the school-room. 

We have used your ** Introductory Arithmetic " in our preparatory departmeni 
for the last two years, and find it to possess substantially the same valuable qualitier 
that characterize the larger work. W. H. Wells, 

B. Greenleaf, Esq. Instructor in EngUak Department, 

From Marshall Qmant. Esq., Principal of Framingham Academy ^ — formerly a 
Teacher in one of the PuUie SehooU^ Boston. 

After giving GreenleaTs Arithmetic and* Introduction a prettv thorough examina- 
tion, I concluded to give them a trial ; and it has been attendea with success. The 
definitions and rules, both in the National Arithmetic and Introduction, are stated 
with admirable clearness. A feature of these works^ which pleases me much, is the 
seleetion of such examples as fully illustrate the principles^ ana teach a skilful appHca- 
turn of the rules of arithmetic. The ** Mental Arithmetic ** by the same aathor, is 
well arranged and perspicuous, and goes so far as to prepare uie pupil to enter with 
ease the next work of the series. I particularly like the tables, ana the application 
of them in the latter part of the book. In publishing all the works of thi^ author^ 
I feel that you are doing good service to the cause of education. 

Framingham, July 3, Jo45. Masshali. Conant. 

The Mental, Introductory, and National Arithmetics, by Mr. Greenleaf, have been 
for some time used in the school under my charge ; so that, from experience I can 
speak freely of their merits. The rules are given in clear and precise language ; 
illustrated where necessary by examples ; and furnished with so many questions, 
skilfully varied, as to render it impossible for any one, after fairly going through the 
series, to be without a competent knowledge of the subject 

These observations apply particularly to the National Arithmetic. Its efficiency 
is acknowledged wherever it has been used. During the last six years I have had 
scholars in every sta^e of progress, and I have invariably (bund that it furnished all 
the information which they desired, while by its systematic arrangement the princi- 
ples of the sciencerwere acquired with pleasme and facOity. It is superior, in my 
opjnion, to any work now before the public. Jambs B. Batcheller, 

MarUehead, April 11, 1846. Principal of Centre Seh&oL 

After a careful examination <^ GreenleaTs Ai^thmetic, and comparing it with a 
librarv of Arithmetics which I am fortunate enough to possess, I am prepared to 
say, tnat as a practical and scientific work, it is the best I have seen ; and I can but 
legard it only as a valuable acquisition to this department of education. The pecu- 
liar excellences of the work, consist in the clearness of its arrangement ana the 
omission of a mass of explanation, tending to confuse the pupil, and to defeat what 
I regard as one great object of education, the learning of the young to thiiik. It is a 
worK which should be introduced into all our schools, and I am persuaded that 
when its merits become known, it will supersede many works of more extensive 
eircnlation, but of far less merit. Having felt that an arithmetic prepared for the 
higher schools, and at the same time adapted to the comprehension of very youns 
pupils, was a great desideratum, I have for a long time aesired to see suclT a work 
•s 4his which Ihave now in use in my school. Moses Woolson, 

Bamgor, Me., June l&A, 1844. Principal of the Female High School 



KBOOMHSKDATIOMB Or OSBKBUBAF'S ABlTHMBTia 

After ft trial of several monthSi GreenleaTs Arithmetics have been adopted as text- 
books for the classes in my department of instruction. The general arrangement of 
the introdnction of several of the old modes of working problems omitted by so many 
of the present time, the numerous examples, the clearness and perspicuity of the 
rules, and the placing of the answers with the sums, are among the aavantages poe- 
■essed by those works, which in my view justly entitle them to preference. 

N^ York, Jammnf 24, 1844. Wm. Taylor A. M., 

hutruetor •» Satwrol Fhiloiopkf and MiUhamatU», Washington Lutituta, 

Having had occasion to examine the several treatises upon Arithmetic nsed in our 
best schools, and to select from them one for the use of the pupils of the Commer 
eial Department of the University Grammar School. I found Emerson's 3d part and 
GreenleaTs National Arithmetic to possess apparently about equal degrees of merit. 
After having taken several large classes tnrough Emerson's, and several others 
through GreenleaTs, I have adopted the latter as the permanent arithmetic of my 
■choof. Isaac G. Hubbs, CommereuU and Collegiate Sc/tooL 

New York, April^^liAA. 

After a careful and rigid examination of GreenleaTs Arithmetic, I do not hesitate 
to say that it is the very beet work of the kind extant. I have introduced it into my 
school, and am delighted with the apparent satisfaction displayed by my pupils. 
W. KiHO, cSauicalamdEngUMk &k^ ed9 B^May. 

New Yori, Oeteher^ 1843. 

I ha?« carefully examined GreenleaTs Introduction and National Arithmetic 
They are, in my opinion, better adapted to the purposes of teachinc^ than anv other 
books in this department of science with which I am acquainted. I prefer tnem to 
Emeftoii*8 series, whidi I have used during the last eight years, and I have therefore 
Introdueed them into my schooL Chab. W. Feeks, 649 Broadway, N. Y. 

New York, October 4, 1843. Clasncaland EngUek SchooL 

1 hare examined with great cars and attention ** GreenleaTs National Aritiime 
tic,** and have no hesitation in saying, that I think it excels every other work of the 
kind with which I am acquainted. Inave accordingly introducea it into *' All Saints' 
Parochial School/* and most cheerftiUy recommend it to others of my profession. 
Wk. a. Taylob, Frineipal of AU Saints* Parochial SchooL 

New York, October 31, 1843. 

B. Grsenleaf, Esq. Dear Sir : I thank yon most heartily for the <* National Arith- 
metic " you presented me some time ago. After « thorough and practical examina- 
tion of tne work, I can truly say it pleases me more than any I have ever used. 
The youngest scholars are interested, and love to study it ; the oldest give evidence 
of a clearer and better understanding of the subject than they have ever shown bo- 
fore. Having introduced it into my own school, I would cheerinlly recomm^id it 
to others. Yours, very truly, John Jay Gbeeicouoh. 

New York, September 12, 1843. 

I have not only examined GreenleaTs National Arithmetic faithfully, but I have 
tested its value oy use ; and I do unhesitatingly pronounce it the best text-book of 
the kind, that has fallen under my notice, during my entire school-room experience. 
I shall, hereafter, use no other. Joseph McKee, 

Classical and EneUsh Teacher, Madame Chegaray*s School, 

Union Sjuare, New York, July, 1844. 

An attentive examination of GreenleaTs National Arithmetic and the Introduc- 
tion thereto, has confirmed the favorable opinion I had previously formed from re- 
port. The rules, simply yet accurately expresssed, the lucid illustnitions and 
copious examples, in fact, the entire arrangement, show them to be works of no ordi- 
nary merit, and indicate that they have been prepared bv one who is a complete 
master of the science. I have not the slightest hesitation in giving them a decided 
preference to any works of the kind I have hitherto seen. 

M. J. 0' Don NELL, Principal of FulUc School, No, 11. 

New York, November 22, 1844. 



I have examined, with some care. Mr. GreenleaTs Arithmetic, and, bv that < 
mation, imperfect as it was, am forced to the conclusion, that on several accounts, tt 
is preferable to most, if not all other works on that subject, that I have seen. 

^ James N. McElligott, Principal of the Meehanie Society SeheoL 
New York, January, 1844. 





BK0OMM&lfl>AtlO«ra or OfiBKNLSAl"ft AftltflMSTlO. 

6t(KENLEAP*s National Arithmetic is now used as a text-book in the follow- 
ing important seminaries of learning, among others, which faot may be considered « 
high recommendation for the work. 

01^ The several State Normal Schools in Massachusetts, nnder the direotioa 
of the State Board of Education* 

The Normal Schools in New York City ; Rutger's Female Institute, New York | 
Brooklyn (N. Y.) Female Academy; Abbott Female Academy, and Phillips Acade- 

'^ " " " "^ " * .(Mass.) 

ss* Insti 
. „ ^ School, 

Worcester; Catholic CoUe^, Worcester; Wesle^an Academy, Wilbraham ; Amherst 
Academy ; Quaboag Semmarpr, Warren; Frammgham Academy; Hingham Acade 
my; Portland Academy; Peirce Academy, Middleborough ; Partridge Academy, 
Duxbury; Lowell Academy; Bristol Acadenrv, Taunton ; New Bedford Academy; 
Rev. D. Leach*s Select School, Roxbury; Putnam High School, Newbnryport; 
Friends* Academy. Providence ; Kimball Union Academy, Meriden, (N. H. ;) Pem- 
broke Academy; New Hampton Academy; Keene Academy; Hillsboro' Academy; 
Mount Caesar Seminary: Belfast Academy; Thetford Academy; Caledonia County 
Grammar School ; the High Schools or Academies in Woodstock, Middlebury, Rut- 
land, Montpelier, Burlington, Bradford, and many other towns in Vt ; the High 
Schools in Hallo well, Augusta, Waterville and Bangor, and many other dbtin- 
guished institutions in various parts of the United States | and whenever the work 
has been introduced, it is still used with great succssSf — which is deemed a sufficient 
recommendation. 

The whole or a part of this series, has been recommended and adopted by the 
superintending school committees of the principal towns throughout New England, 
including Andover, Haverhill, Newburyport, Salem, Beverly, Lynn, Portsmouth, 
Worcester, Springfield, Northampton, Pittsfield, Taunton, Fall River, Pawtucket, 
Bristol, Marbfehead, Duxbury, Kingston, Plymouth, Weynaouth, Hingham, Milton, 
Barnstable, ' " ' -- . •• 

Dedham, 

ISellaSt, AAfkwiy nrcti, r^uguoi'U, »» »»fcv» t .mx/, ««u.«v.«'.u, aivi tt<v>u, 

and private schools in various sections of the United States. 

Greenleaf's Arithmetics are used in most of the Select Schools and Acade- 
mies (including the following) in New York City, which are of the first grade. 

Washington Lmtihtte, • T. D. & T. W. Porter, Principals. 

Rutger's Female Institutey Charles E. West, Principai. 

Cornelius InsUtuUy Rev. J. J. Owen, " 

AU Saints' Farockud ScJiool, Wm. A. Tavlor, " 

Commercial and Collegiate Sc/tool, Hubbs & Clarke, -** 

ClassicaL Mat/iematical.and Com'l Institution^ • *VL, Peugnet, " 

Classical and English School^ Isaac F. Bragg, " 

Classical and English Sc/iool^ Charles Lyon, " 

New York Ifistitute^ E. H. Jenny, * 

Trinity Softool^ William Morris, •• 

Boarding a7id Day School for Young Ladies^ Madame Chegaray, ** 

Mechanics' InstitrUe School, Mr. Tracy, *• 

English and Classical Sc/tool, Aaron Rand, *• 

Classical, Mathematical^ and English Academy^* -J. F. Worth, ** 

Select School for Soys, J. J. Greenough, " 

Classical, French, and English Sc/tool, Taylor & Foignet, ** 

Scotch Presbyterian ScliooT, Robert H. Browne, " 

City Commercial School, • • . J. B. Quick, ** 

Academy for Yottng Gentlemen, E. L. Avery. * 

Gnnmerctal and Collegiate Institute, .J. Fanning & H. Cady, •• 

St. LnJie's School, Georee A. Rogers, •« 

Female Academu, Mrs. rage, •• 

Classical and Englis/i School, • James Larson, ** 

Brooklyn Female Academy, A. Crittenden, •• 

Select School for Yottng Ladies, (Brooklyn,) A. Greenleaf, «• 

Collegiate and Commercial Scliool, (Brooklyn,)* • . .James G. Russell, •• 

Brooklyn Grammar Scliaol, Walter Chisholm, <* 

11^ This system of Arithmetic is also the text book in the " Normei School^,'* 
jnale and female,) under the supervhiion of the Public School Society, and in the 
Ward Schools in the City of New York, and in various parts of the State. 

lli 



NEW ELOCUTIONARY WORKS, 

PUBLISHED BT 

fiOBERTS. DAVIS, BOSTON. 



THE PRACTICAL ELOCUTIONIST. Fourth Edition. 
THE NATIONAL SPEAKER- Tenth Ed. 12mo. pp. 360. 

Since the firat edition of the ahoTe works was issued, a few months 
•go, the J hmire met with a very faTorahle reception, and one or both 
bare been adopted as text*books by School Committees or teachers in 
Roxbury, Cambridge, Charlestown, Salem, Lowell, Springfield, and in 
several other important places. 

RECOMMENDATIONS. 

From Rmf. Thmntu HiU, A, M., Member of the Sckool Committee^ 
Walikam, Maes. 
As I looked over the *' Practical Elocutionist *' of Mr. Maglathlin, I 
found mj old Whateleian prejudices against rules for utterance vanish. 
The practical, intelligible, and valuable nature of the rules in this little 
book makes it the only thihg I have ever seen which I thought would 
help either teacher or scholar in our common schools in learning to 
read well. 

From Levi Reed, Prineipal of the Washington School^ Roxhury, Ma$s.^ 
and President of the Jtorfolk County Teachers' Assodatunu 
I have examined ^ The Practical Elocutionist " with much satisfac* 
tion, and am happy to say that I like its plan and matter. A brief 
manual of vocal culture, like this, has been much needed, and I have 
DO doubt, that, in the hands of a skilful teacher, it may be used with 
the happiest results. 

From C. C. Chase^ A, M., Principal of the High School^ Lowell, Mass, 
I know of no work on the subject of Elocution which I can more 
highly recommend than ^ The Practical Elocutionist.'* 

From W, B. Wait, Principal, and H. A, H. Wait, Preceptress, of MeU 
rose Academy, near Boston, Mass, 
'' The Practical Elocutionist *' is, as it should be, brief; but beings 
throughout, definite, lucid, and thoroughly practical, it is abundantly 
full and comprehensive. It seems to us exactly adapted to supply our 
public schools and academies with what many excellent teachers have 
hitherto re|(arded as a grea^ desideratum. Having introduced it into 
the institution under our charsre, and had opportunity to test its merits 
by actual use, we are prepared to give the work our highest commen- 
dation. 



££C0MMEKDAX10NS. 

Froin Edwin W. Baetlktt, A. M., Principal of the High School^ Wo- 
hum^ Mass. 

Having carefully examined ** The National Speaker,** I am happy to 
state, that it appeam to me most admirably adapted to the purposes in* 
tended. The aifierent parts of the work are well arranged, and the ie« 
lections show that they have been very judiciously made. 

The elocutionary analysis is evidently the result of much labor, being 
concise, definite, and clear. It seems to contain all the necessary rules 
for ffood reading and speaking, illusirated by most appropriate examples. 
In uiort, I am much pleased with the whole work. 

From FaAVKLiff Crosby, A. M., Principal of the High School^ South 
Readings Mass. 

The arrangements and selections of '^ The National Speaker *' are 
such as to commend it to all who are interested in elocution as a branch , 
of school studies. 

An *''• Elocutionary Analysis " is certainly a new feature in an Amer- 
ican compilation, in my opinion, the selections are admirably adapted 
to insure that variety so neceasarjr in a work of this nature. While a 
lew of the most ienble of the ancient landmarks are allowed to remain, 
I am glad to see that a desire for a change imparts to this book that 
freshness of matter so essential to success. 

From J. Pearl, A. M., Principal of the College Street Female Send' 
nary, Jfew Haven, Ct. 
I have examined with much pleasure " The National Speaker,*' and 
am pleased with the arrangement, and the selection of lU piec^ ; I 
think the elocutionary analysis better adapted to promote correct enun- 
ciation and articulation than any work of the kind with which I ain 
acquainted. 

JFVom Charles R. Coburv, Esq., President qf the Jfew York State 
Teachers' Associationy and Teacher in Oswego Academy, JV. F. 

Mr, Henry B, MaglathUn, — Sir, I am highlv pleased with yonr 
works on elocution. They seem to be just such books as are required 
by every person who is engaged in teaching the elements of good read- 
ingand speaking. 

The** Elocutionist*' contains what its title indicates, **the principles 
of elocution rendered easy and comprehensive," and is eminently prac- 
tical. Notwithstanding its brevity, I think it sufficiently full. 

** The National Speaker '* is well arranged, and the selections, which 
embrace a suitable variety of style, are judiciously made ; the most of 
them being taken firom late eminent writers and speakers in Europe and 
America. 

From George Spsvcer, A. M., Author of Latin Lessons, and Principal 
of Utica Academy, JV. Y. 
I have examined <*The National Speaker ** with some care, and am 
pleased with it. Its " principles of elocution '* are subh as are sanc- 
tioned by nature and the most correct usage, and are expressed in clear 
and simple language. It will fully meet the want I have felt of a 
similar work for my classes in this branch of study. 



Robert S. DaM PiMieaHont. 



smith's class book of ahatqmt. 



THE CLASS BOOK OF AN ATOMY, explanatory of the first 
principles of Human Organization, as the basis of Physical Educar. 
tion ; with niunerous UTostrations, a full Glossary, or explanation 
of technical terms, and practical Questions at the bottom of the 
pafrc. By J. V. C. Smith, M, D., formerly Professor of General 
Anatomy and Physiology in the Berkshire Medical Institution. 
Tenth, Lnproved Stereotype Edition. 

j:^ This work has reoeited the highest testunomals of approbation from 
ih« most respectable sonroes, and has already been adopted as a text book in 
many schools and colleges in Tarions sections of the United States. 

The estimation in whuh it is held in other coontiies may be inferred fitoro 
ihe fact, that a translation of it has recently been made into the Italian lan- 
i^uage, at Palermo, under the snpenrisioo of the celebrsted Dr. Placido PorteL 
It is also in the progress of translation into the Hawaiian lanp;uage, by the 
American missionanea at the Sandwich Islands, to be used m the higher 
schools, among the natiTes; and the plates are soon to be forwarded, witli 
eference to that object, by the American Board of Commissioners for Foreign 
IVIissions ; which furnishes conclusive endenoe of its value and utility. 

FVsm Reo. Hubbard H^ntlotp, PomUt ofBowdmn St, Churchy Boston. 

Boston, Nod, 7, 1836. 
I have examined the Class Book of Anatomy, by I>r. Smith, with very great 
satisfaction. For comprehensiveness, precision, and philosophical arranse- 
ment, it is surpassed by no book of the kind wrich I have ever seen. The 
study of Anatomy and Physiology, to some extent, is exceedingly interesting 
and useful as a branch of common education ; and it is to be desired that it 
should be more extensively adopted in all our higher schools. To secure thiff 
end, there is no other book before the public so wll prepared as the one umler 
rcmarx. It is also a convenient compend to lie upon the table of the scientific 
anatomist and physician, and a very valuable family book for reference, and 
for explanation ofterms which often occur m reading. tt Wtwgrow 

We are gratified to see the attempt to introduce a new snbiect to ordinary 
studenU. It is wonderful that civilized man has been so long willing to 
remain ignorant of the residence of his mind^ and the instruments by which it 
operates. The book before us abounds in information in which every adult 
reader will feel a deep interest, and from which all may derive valuab'c les- 
sons of a practical kind. We are gratified to see frequent references to the 
Great First Cauie of life and motion. We cordially wish (>uccess to his enu ■ 
prise in a path almost untrodden.—Americon Anmua of Education, 

Copy of a Commimieation from Mr, C, H. AUen, of the Prcmklin Acade:: 'J 
Andover, Mass, 

North Andover^ Dee, 10, 1836. 
Mr. R. S. Davis. Dear Sir : Dunng my vacation, I have had time to ex- 
amine Smith's Class Book of Anatomy, the second edition of which you have 
recently published. I do not hesitate to speak of it as the very work wliich 
the pubuc have long demanded. It contains knowledge which should be 
widely diffused. The author is remarkably clear in h*'' \x;'<anations and des- 
criptions, and very systematic in his arran^ment. So that he has rendered 
his neglected branch of useful knowledge htshly interesting to all classes. 
Yours, respect&'I^ Chab. H. AliW. 



PARKER'S EXERCISES IN COMPOSITION. 

The great popularity of this work has given it an introduction into 

almost every Academy and higher Seminary throughout the United 

States, England, and the British i*rovinces ; and its usefulness, as an aid 

in teaching this important branch of education, has been acknowledged 

^ by hundreas of eminent teachers who have used it. 

The School Committee of Boston authorized its introduction into the 
public schools of the city, soon after the first edition was issued, and it if 
now the onl^ work on Composition used in them.' 

The publisher trusts that the improvements contained in the present 
edition will render the work more acceptable, and give it a still wider 
drculation. 

The following becomhendations have been selected from a large 
number of valuable notices from the most respectable sourees : 

From J. W. Btdlley, Esq., Teacher, AUany, 

I have examined **Flurkcr's EzercUefl !q CompMition.** nd am delighted with the work. 
I have often felt the want of Jiut that kind of aid that is here afforded. Tlie use of thb book 
wUl diminish the kbor of the teacher, and fkciUlato the progress of the pnpll hi a stndjr thai 
has hitherto t>een attended with manjr trials to the teacher, and perpleriUes to the leamtsr. 

If Mr. Parker has not strewed the path of the student with flowers, he has *' removed many 
■tumbling-blocks out of the way, made crooked things straight, and rough places smootlu*' 
It is eertalnij one of the happiest efforts that I have ever seen in this denutment of letters, — 
•flbrding to the student a Dcautif^l Introduction to the most important principles and mice 
Of rhetoric i and I would add, that if careAiUj studied, it wiU afford a » j«re gnMe " to wiittea 
composition. I sludl use mj influence to secure its intraduotiQii to all our school^. 

From Rev, Samtiel P. Newman, Professor o/Rhetorie in Bowdoin College, 

I have examined <* Progresrive Exercises in English Composition," br R. O. Puker, with 
much care, and hesitate not to express an opinion that it is well adapted to the purpose for 
which it is designed. It is weU fitted to eaU into exercise the ingenuity of the pupil, to 
acquaint him with the more Important principles and rules of dietorifi, and to goida and aid 
Us flntattemptoia the diOeuIt woik of composition. 

Firom Walter R, Johnson, Esq,, RankUn Institute, FhHaddpkia, 

Harfaiff often ftit thi necessity of reducing to Its rimpile elements the art of comporitioa, 
and having been compelled, from the want of reguUr treatises, to emplojr graduated exerdsea 
expresdv prepared ibr the purpose, and similar in many respects to those contained hi this 
trntise,! canspeak with confiaenea of their ntiEty, and do not haritata to lecommcnd them 
to the attention of teadiers. 

From Dr, Fox, Principal of the BoyUton School, Boston. 

TUm little manual, by the simpUoity of its arrangement. Is calculated to deatroy the repiiff* 
aanoe, and to remove tne' obstacles, which exist in the minds of young schohn to performing 
the task of composition. I think this work will be fbnnd a valuable awdUaiy to flidlitste th« 
pcogiesa of the schohur, and lighten the Ubat ot the teacher. 

Fh>m Mr. C Walker, Principal of the EUot School Boston. 



emoved t and he Is led on progressively, I 

txmees his ideas on any subject which circumstances or occasion may require, not only with 
sumcient distinctness and accuiaey, but even with elmsnce and propriety. An elementary 
treatise on composition, like the one belbre me, is certainly much wanted at tlie present day. 
I think this work will have aa extensive chculation i and I hope the time is not distant, when 
this branch of education, hitherto much neglected, will receive that attention which In some 
degree ite importance demands. 

We have seen no work which seems to ns so usefril as a guide to the teacher, and an dd to 
the pupiL — Amerietm AnnaU qf EdwsatUm eatd /astmef ton. 

■The design of thb work Is nnexceptf onably good. By a series of procressive exercises, the 
■cholar is conducted fh>m the formation of easy sentences to the more difflcult and complex 
arrangement of words and ideas. He Is, step by etep, initiated into the rhetorical propriety 
of the Unguaffc, and ftamished with directions and models for analysing, classiffing, and 
▼riung down his thoughts in a distinct and comprehensive manner. — London JounuU qf 

Fnhlished by ROBERT S. DAVIS, School-Book Publishbb, Na 
118 Washington Street, Boston, and sold by the Booksellers in all the 
principal ciUes and townt throughout the United States. 



Robert S. DaoW* PMicationg. 



LBTIRBTT'S CJB8AR AND FOLSOM'S CICERO. 

■*^^— "~— — ■ ■ , ■■■■■■!■ ■■ ■ " --■ - -» ■■■■.y 

LEVERETT'S CAESAR'S COMMENTARIES. Caii JoJii C». 
sariB Commentarii de Bello Gallico ad Codices Parisinos recensiti, 
a N, L. Achaintre et N. E. Lemaire. Accesseruixt Notuls An- 
fflics, atque Index HiBtoricua et Geographicua. Curavit F. P. 
Letbebtt. Editio stereotypa. 

#ViMi John J, Owen, Prineinal (f Comeluu Institute, New York, and Editor 

ojXenofhmCt Anabaais, 
I have ezamined with ■ome attention Cesar's Commentaries, edited by 
Letvrett, and Cicero's Orations, edited by Foisom, and am happy to recom« 
meiid them to classical teachers, as being, in my estimation, far superior to 
any other editions of those works, to which students in this country have 
fenerai access. The typography is fair and accurate, and the general appear- 
ance of the books doea honor to the enterprising publisher. I hope these 
ediliona will be extensively used in our Academies and Hieh Schools. 

iSigned) John J. Owen, Cornelius hutitute* 
New York, Nov. », 1843. ^ * ' 

I have attentively perused Leverett's Caesar. The neatness and accuracy 
of the Tezty and the beautiful adaptation of the Notes, compel me to use it ia 
preference to any other that I have seen. 

(Signed) £. H. Jemnt, Principal of New York butHtiOe, 

New York, Noo. \, 1843. ^ 

FOLSOM'S CICERO'S ORATIONS. M. T. Ciceronia Orationea 
Quaedam Selectae, Notis illuatratae. [By Charles Folsom, A. M.] 
In Uaum AcademiiB Exonienaia. Editio atereotypa, Tabulia Ana* 
lyticia Inatructa. 

From Charlet E, West, Principal qf Rutgers Female institute. New York. 

I take pleasure in commending to teachers the recent beautiful edition of 
Folsom's Cicero. The attractiveness of its text, notes, synoptical and ana- 
lytical tables, and typographical execution, led me to place it in the hands of 
a class of young ladies, who are reading it with delight. 

(Signed) Charles E. We6T, Principal ofR,F,L 

New York, Nov. 1, 1843. 

1 have examined Cicero's Orations, edited by Charles Folsom, and prefer 
it to any other 1 have seen. The Synopsis and Analysis of each Oration are 
so beautiftiUy given, that it seems as a Rhetoric, as well as a Text book for 
learning Latin. I shall use it exclusively in the institution under my charge. 
(Signed) £. H. Jen NY, Principal of New York instituU 

New York, Nov. 1, 1843. 

I have carefully examined the recent editions of Leverett's Caesar, and 
Folsom's Cicero, and fully concur in the opinions above expressed. 

(Signed) \Vm. A. Taylor, Principal <fAU SairUt Parochial School 
New York, Nov. 1843. 

TViese editions of^Ctesar and Cicero are highly recommended by the following 
Teachere, who have recently adopted them, in preference to all others. 
Isaac F. Br ago. Principal of Malt High School, New York. 

C. Tracy, " " English and Classical School, ** 

B. F. Parsons, « " Fetnafe Classical School, " 

W. Ma rsh, " " Classical arid English School, Lyceum., Brooklyn* 
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A GRAMMAR OP THE GREEK LANGUAGE, by Benjamim 

Franklin Fisx. Twenty-sixth stereotype edition. 

The reqawites in a Manual of Grammar, are simplicity and lacidness of 
arrangement, condensation of thoogbt, and accuracy of principle and eipres- 
sion. These requisites Mr. Fisk appears to have attained in a considerable 
degree in his Greek Grammar, of which we have expressed approbation by 
introducing it into our School. 

Forrest and Wyckoff, PrineipaU of Collegiate School, New York City 

New York, October 3d, 1843. 

I have used for several years Fisk's Greek Grammar, and I regard it amoiig 
the best, Jind perhaps tlie best, now used in our Schools. Pupils instructed in 
it, encounter less dilficulty than in others. C. H. Jen NT, A. M., 

New York, October, 1843. Principal (f** New York IrutUute," 

Mr. R. S. Davis, — I have examined Fisk's Greek Grammar, published by 
yourself. To all who will take the trouble to examine it, its own intrinsic 
merit will bo its best recommendation. The Syntax I regard as decidedly 
superior. The rules are peculiarly clear and comprehensive, Uierebv relievins 
the student from a heavy tax upon his time and memory, to which he would 
otherwise be subjected, and from which, perhaps, he is not equally free in the 
nse of any other work of the kind. 

C. Tract, Principal of Select English and Clasneal SchooL 

New York City, October 28//i, 1843. 
From Ber^amm Qreenleaf, Etq,, author qflhe National ArithmeOfi, etc. 

Bradford, (Mass.,) Teacher's Seminary, October IGtti, 1843. — For several 
years past, I have used Fisk's Greek Grammar in mv seminary. I consider it 
a work of superior merit It is well arranged ; and the rules are clear and per- 
spicuous. It is, in my opinion, better adapted to initiate pupils into the idiom 
of the Greek language, than any other treatise of the kind, that I have«x- 
aminAd. Fjsk's Greek Exercises should be used in connexion with the 
lirammar. A work of this kind has long been needed. It is a production of 
great merit. Yours respectfully, Benjamin Greenleaf. 

Recommendations fuUv concurring with the above opinions, haxje bea, received 
from the following gentlemen, among many others, who have recently adopted 
tliis Grammar in preference to any other, 

Isaac F. Bragg, Principal of Male High School, New York. 

James N. McFlliqott, " " Mechanics^ Society School, " 

Wm. a. Tat lor, « " All Saints Parochial School, " 

Muore and Fish, " " the New England School, « 

Charles W. Feeks, « « Classical and English School, « 

Washington King, " ^' " <* " 

J. Jat Greenough, " " Select School, " 

lU* Fisk^s Greek Grammar is used in Harvard Unwersity, and in nuar 
other Collegiate and Academic Institutions, in various parts qfthe United States . 

FISK'S GREEK EXERCISES. Greek Exercises; containing 
the substance of the Greek Syntax, illustrated by Passages from 
the best Greek Authors, to be written out from the words given in 
their simplest form ; by Benamin Franklin Fisk. '* Gonsuetudo 
et exercitatio facilitatem maxime parit." — Quintil. Adapted to 
the Author's " Greek Grammar." Sixteenth stereotype edition. 

Fisk's Greek Exercises are well adapted to illustrate the rules of the Graa*. 
^ar, and constitute a Tery useful accompaniment thereto. 

(Signeo) J. B. Kidder, Teacher (f Select School. New York. 
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O* Bookfelim, Coontiy Merchants, School Cknunittees, and Teachers, sup 
pUed at the lowest tash prices. All orders promptly and fUthAilly attended to. 

Amimg their pcibUoatiooB are the foUowinc valaable SCHOOL BOOKS, which 
are extenaivdy used throogfaoot the United States, tIi.i 

OBlEirueAFS 8BBIE8 OF 1IATHX1IATIC8. 

1. MBMTAL ABITHMEnO, tqpon the Indoctive Flan ; designed Cof Primary 
and Intermediate Sobools. Bertsed and enlarged edition. 144 pp. 

% IMTBODUCnON TO THB NATIONAL ABITHHETIG; oa, COMMON 
SCHOOL A&ITHMJillC. Impnmxi stereotype edlUon. S24pp. 

S. THB NATIONAL ABITHMBTIC, for adranoed scholars In Common 
Sibools and Academies. Improved stereo^pe edition. SMpp. 

COMFLBIB KBYB TO THB INTBODUOIION, AND NATIONAL ABUH- 
MBnC, containing Solaaons and Bn>>»nsH"ns, for Teachers only. 

4. FBACnCAL ALQBBBA. far Academic and High Schoda, and for 
adranoed Students in Common Schools. New edition, revised and stereotyped. 

KBT TO THB PBACTICAL AmSBBA, containing the Answen, and tall 
Solutions and Bzpbmations, for Teachers only. 

PABKBB'S PBOGBSNrrB BZSBCI8SS XV SV0LX8H 

* coHPonnov. 

New Stereotype Xditkn, revised, enlarged, and Improved, flnom the flfty-fifth 
edition. 144 pp. ISmo, morocco back. [A text-book in au tlie principal Acad- 
snies and High Schools in the United States.] 

CLASS BOOK OF FB08E AVB FOETBT; 

Conslstinf of Selections finom the best English and American Authors, designed 
as Bzereises in Parsing } for Common Schools and Academies. By Truman Kick- 
aid, A. M., and Hiram Orcutt, A. M. (Teachers.) New stereotype edition, enlsrged 
and improved. 144 pp. Half morocco. 

THE VATIOVAL SFSAKEB; 

Containing Exercises, original and selected, in Prose, Poetry, and Dialogue, 
for Declamation and Becitation } and an Elocutionaiy Analysis, exhiMting a clear 
explanation of principles, with rales for each element of Oral Expression, prao- 



tinlly Ulnstrated in a systematic course of lessons. By Henry B. Maglathlin, 
A. M. Tenth edition, revised and enlarged. 860 pp. 12mo. [A new and pop- 
ular work, used either as a Bhetorlcal Beader, or Speaker.] 

Fliri ORAMMAB OF .THE GBSEK LAXBVAQiE. 

By Benjamin Franklin Fisk. Thirty-eiglith stereotype edition. 

FISrS GBEEX SZEBCICKES. 
Gfeek Exercises, eontaining the substance of the Greek Syntax, ninstrated bj 
Passages from the best Oreek Authors, to be written out froiA the words given 
in their simplest forms. Adapted to the Author's ** Oreek Grammar.** 

IXYEBETrs CJESAB'B COXMEHTABIEB. 

Call Julil CMris Commentarii de Bello Gallico ad Codices Parislnos reoensRi, 
b N. Lb Achaintre et N. E. Lemaire. Accesserunt Notulas Anglica, atque Index 
HIstoricns et Geographicus. Curavlt F. P. Leverett, A. M., Editor I<atlnitatis 

'"'*^*^ FOLSOITS CICEBO'S OSAHOVS. 

M. T. Cioeronis Orationes Qnaedam Selectas, Notis illustratss. [By Charles 
Volsom, A. M.] In Usum Academiss Exoniensis. Editki steteotypa, TUmlia 
Analytids instructs. 
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